SDMS Document ID 


380091 

545367 


COLORADO DEPARTMENT OF PUBLIC HEALTH 
AND ENVIRONMENT 

HAZARDOUS MATERIALS AND WASTE MANAGEMENT DIVISION 

SITE INSPECTION 

DRAFT 

ANALYTICAL RESULTS REPORT 
UPPER ANIMAS WATERSHED (CERCLIS ID # C00001411347) 

SAN JUAN COUNTY, COLORADO 



Prepared by: 
Camille Farrell Price 
March, 1999 


Approved: 




Rick Brown, Program Manager, CDPHE 


Approved: 

Pat G. Smith, Site Assessment Manager, EPA 

\ 



Date: 





1800149 


ED 000552 00020872-00001 



TABLE OF CONTENTS 


1.0 INTRODUCTION 1 

2.0 SITE DESCRIPTION 3 

3.0 DATA VALIDATION AND INTERPRETATION 6 


4.0 SOURCE CHARACTERISTICS 7 

4.1 Solid Source Samples 7 

4.2 Aqueous Source Samples 7 

5.0 SURFACE WATER PATHWAY 8 

5.1 Surface Water Sample Locations 9 

5.2 Surface Water Analytical Results 9 

5.3 Surface Water Analytical Results by Stream Segment 9 

5.3.1 Upper Animas River 9 

5.3.2 Burrows Gulch 11 

5.3.3 California Guich 11 

5.3.4 Animas River 12 


6.0 SOIL EXPOSURE. AIR. AND GROUND WATER PATHWAYS 13 

7.0 SUMMARY AND CONCLUSIONS 15 


8.0 REFERENCES 


20 


1800149 


ED 000552 00020872-00002 


LIST OF FIGURES 


FIGURE 1 
FIGURE 2 
FIGURE 3 
FIGURE 4 
FIGURE 5 


TABLE 1 
TABLE 2 
TABLE 3 
TABLE 4 
TABLE 5 
TABLE 6a-g 
TABLE 7a-g 
TABLE 8a-g 
TABLE 9 
TABLE 10 
TABLE 11 
TABLE 12 
TABLE 13 
TABLE 14 
TABLE 15 
TABLE 16 
TABLE 17 


Upper Animas Watershed Study Area (USGS Quadrangle excerpt) 

Mine Waste Sampling Locations 
Water Quality Sampling Sites 
Sediment Sampling Sites 

Ground Water Well, Upper Animas Gauging Stations 
and Residential Soil Sampling Locations 

LIST OF TABLES 

Upper Animas Solid Source Samples • Total Metals 

Upper Animas Aqueous Source Samples - Total Metals 

Upper Animas Aqueous Source Samples - Total Metals Loading 

Upper Animas Surface Water Samples - Total Metals plus Cyanide 

Upper Animas Surface Water Samples - Total Metals Loading 

Upper Animas Surface Water - Total Metals Loading Graphs 

Borrows Gulch Surface Water - Total Metals Loading Graphs 

California Gulch Surface Water - Total Metals Loading Graphs 

Upper Animas Surface Water Samples - Dissolved Metals 

Upper Animas Surface Water Samples - Organic Compounds above Detection 

Upper Animas Sediment Samples - Total Metals plus Cyanide 

Upper Animas Sediment Samples - Organic Compounds above Detection 

Silverton Residential Soil Samples - Total Metals 

Siiverton Residential Soil Samples - Organic Compounds above Detection 
Animas River Ground Water Well Samples - Total Metals 
Animas River Ground Water Well Samples - Organic Compounds 
Upper Animas Quality Control Sampies - Organic Compounds 


1800149 


ED 000552 00020872-00003 


LIST OF APPENDICES 


APPENDIX A: 
APPENDIX B: 
APPENDIX C: 
APPENDIX D; 


Upper Animas Watershed Sampling Activities Report 

DMG Laboratory Analytical Results 
Validated Analytical Data 

Town of Silverton’s Drinking Water Sampling Results 


1800149 


ED 000552 00020872-00004 


DRAFT Analytical Results Report 
Upper Animas Watershed 


SITE INSPECTION 

COMPREHENSIVE ANALYTICAL RESULTS REPORT 
UPPER ANIMAS WATERSHED (CERCLIS ID # CO 0001411347) 
SAN JUAN COUNTY, COLORADO 


1.0 INTRODUCTION 


Under a Cooperative Agreement with the United States Environmental Protection Agency (EPA), 
the Hazardous Materials and Waste Management Division of the Colorado Department of Public 
Health and Environment (CDPHE) conducted a Site Inspection (SI) of the Upper Animas River 
Watershed, located near Silverton, San Juan County, Colorado. The study was designed to 
evaluate the impact of mining in the Silverton Mining District. The work was performed under the 
authority of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA or "Superfund”), as amended by the Superfund Amendments and Reauthorization Act 
of 1986 (SARA), for the EPA Region VIII Superfund Remedial Screening Program. The SI was 
designed to bridge with sampling efforts of the Colorado Division of Minerals and Geology’s 
(DMG) Non Point Source A nimas River Targeting Continuation Project , as possible under the 
Site Assessment Program. 

This Comprehensive Analytical Results Report (ARR) presents the results of the sampling program 
which was conducted intermittently from August 11 through September 16, 1997. For background 
information the reader is referred to the Animas Discovery Report (CDPHE, 1995), the Upper 
Animas Watershed Sampling and Analysis Plan (SAP) (CDPHE, 1997a), and the Upper Animas 
Watershed Sampling Activities Report (SAR) (CDPHE, 1997b). The SAR is included as 
Appendix A. 

The sampling conducted by CDPHE complimented the DMG sampling efforts: where DMG 
collected surface water samples, CDPHE collected collocated sediment samples (of which 10% 
were analyzed for cyanide and organic compounds); CDPHE analyzed 10% of DMG’s surface 
water samples for cyanide and organic compounds. Where DMG collected aqueous samples, 
CDPHE collected solid source samples; additionally, CDPHE collected solid source samples where 
aqueous source samples were not collected by DMG. CDPHE also collected samples from three 
groundwater monitoring wells and opportunity residential soil samples from two locations. 

1 


1800149 


ED 000552 00020872-00005 


DRAFT Analytical Results Report 
Upper Animas Watershed 


Site reconnaissance and sampling of mine waste rock source characterization samples were 
conducted between August 1 1 and 1 4, 1 997. Ground water sampling activities were carried 
out on September 15, 1997. Aqueous and sediment sampling activities occurred on 
September 15 and 16, 1997. Opportunity residential soil samples were collected on 
September 16, 1997. The sampling was performed in accordance with the Upper Animas 
Watershed Sample and Analysis Plan (CDPHE, 1997a), approved by EPA on July 29, 1 997, 
except as noted in Section 3.0 of the Upper Animas Sample Activities Report (CDPHE, 
1997b). 

The CDPHE sampling activities in the Upper Animas included the collection of 100 samples. A 
total of 3 ground water, 8 surface water, 39 sediments, 39 solid source characterization 
samples, and 9 QA/QC samples were collected. Additionally, a sample from the Town of 
Silverton's municipal drinking water supply was collected (Composite of surface water from 
Boulder and Bear Creeks). 

The 3 ground water samples were analyzed for total metals, cyanide and organic compounds 
[Pesticides/Polychlorinated Biphenyls (PCBs), Base/Neutral/Acid Extractable Organics (BNAs), 
and Volatile Organics (VOA)). Eight aqueous samples (10% of DMG's surface water samples 
plus the four main gauging stations) were analyzed for total metals, organic compounds 
cyanide and Total Organic Carbon (TOC). Eight sediment samples collocated with the 
aqueous samples (10% of CDPHE sediment samples plus the four main gauging stations) 
were also analyzed for total metals, organic compounds and cyanide. The remaining 31 
sediment samples, collocated with DMG’s aqueous samples, were analyzed for total metals. 
Thirty-nine (39) mine waste rock source characterization samples were also analyzed for total 
metals. The Town of Silverton's drinking water sample was analyzed for organic compounds 
by a Lab certified to conduct such analyses. A duplicate surface water sample, one triple- 
volume (spike) surface water sample, two field blanks, one trip blank (VOA) and five 
equipment rinsate blanks (two for waste rock, two for sediments and one for opportunity soil 
samples) were collected for quality control samples. 
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Appendix A, SAR Tables I and II, list the samples collected, the analyses requested, location, 
rationale, and field measurements. The sample locations are illustrated on Figures 1-5 and the 
analytical results are summarized in Tables 1 -1 7. The Town of Silverton’s Drinking water analytical 
results are presented in Appendix D. 

Analyses were performed by the EPA Contract Laboratory Program (CLP) Routine Analytical 
Services (RAS) and Unique Laboratory Sample Analyses (ULSA). All sample results are included 
in Appendix C: Validated Analytical Data. 

The DMG sampling activities in the Upper Animas Watershed included the collection of 102 
samples, including 36 surface water, and 28 aqueous sources {draining mines) and 4 field 
blank samples. Analytical results are summarized in Tables 2 through 9, herein. Validated 
analytical results are included in Appendix C. 

Flow measurements were obtained for most surface water locations and mine drainages. Metals 
loading calculations were performed for each aqueous sample where flow measurements were 
obtained (Tables 3 & 5). 

2.0 SITE DESCRIPTION 


This investigation encompasses Upper Animas River and its tributaries: Burrows Gulch, Horseshoe 
Creek, California Gulch, Cinnamon Creek, Grouse Gulch, Picayune Gulch, Bums Gulch, Niagara 
Gulch, and the mainstem of the Animas River, from its headwaters to a point above Eureka Gulch. 
The Town of Silverton is situated at an elevation of 9,305 feet above mean sea level 
(M.S.L.). The Animas River originates about fourteen miles north and east of Silverton, near 
the San Juan County line at approximately 13,000 feet above M.S.L. Historic mining in the 
area took place throughout the upper basins. 

The discovery of gold in Arrastra Gulch brought miners to the Silverton area in the early 
1870’s. The discovery of silver in the base-metal ores was the major factor in establishing 
Silverton as a permanent settlement. Between 1870 and 1 890, the richer ore deposits were 
discovered and mined to the extent possible. Not until 1 890 was any serious attempt made 
to mine and concentrate the larger, low-grade ore bodies in the area. The North Star mine 
constructed a mill on Sultan Mountain (approximately 1 mile southwest of Silverton) and 
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between 1894 and 1897; a nearby matte smelter processed up to 100 tons of ore per day 
(CDH, 1994a). 

The Kendrick and Gelder (K&G) smelter was built near the mouth of Cement Creek in 1900 
and operated during the summer months until 1905. Regional low-grade ores containing 
gold, silver, lead and zinc were processed at 12 concentration mills in the valley, and further 
refined at the K&G smelter. Mining and milling slowed down around 1 905, and mines were 
consolidated into fewer larger operations with the facilities for milling large volumes of ore 
(CDH, 1994a). 

The Upper Animas basin contains many historic mines. The London and Prairie Mines are 
located in Burrows Gulch Basin. The Mountain Queen, Bagley and Columbus Mines are 
located in the California Gulch Basin. The Gold Prince and Silver Queen Mines are located in 
the Placer Gulch Basin. The Silver Wing Mine is located on the main stem of the Animas 
River below Burns Gulch (Figure 1). 

The Upper Animas Watershed was included in the Animas River Targeting Project, initiated 
by the CDPHE Water Quality Control Division in 1991 . The project consisted of monitoring 
the chemical, physical and biological health of the Upper Animas River Basin to determine 
what improvements to aquatic life uses might be attained. Synoptic water quality monitoring 
at 200 sites within the Upper Animas, Cement and Mineral Creek basins was conducted on 
four occasions: September, 1991; June 1992; October 1992; and July 1993. Biological 
assessments, conducted at selected sites in the upper basin in October, 1 992, found that 
aquatic life is not supported in the Cement Creek basin ; the Animas River above Maggie Gulch, 
and the mainstem and Middle Fork of Mineral Creek. Lack of aquatic life is attributable to 
both natural and anthropogenic factors contributing to dissolved aluminum, cadmium, copper, 
and zinc present in the Animas River basin at concentrations acutely and chronically toxic to 
most forms of aquatic life. Additionally, ferric iron, coming from Cement Creek (and Mineral 
Creek) forms a deposit on the Cement Creek stream bed as well as in the Animas River 
between Cement Creek and Elk Creek, further inhibiting aquatic life (CDPHE, 1994). 

The Bureau of Reclamation conducted Fish Tissue Analyses as part of their 1 992 Animas 
River Toxicity Study. Fish were collected from the Animas River from approximately 1 14 mile 
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above Elk Creek (approximately 6 miles below Silverton) to the Colorado/New Mexico State 
line in April, 1 992 and analyzed in June of 1 992. Results of this study were included in the 
October, 1995 Animas Discovery Report prepared by CDPHE for EPA (CDPHE, 1 995b). 

The Mining Remedial Recovery Company (MRRC), implemented a privately funded Non-Point 
Source (NPS) demonstration project at the Sunbank Claims in Placer Gulch, a tributary to 
California Gulch. Remediation plans included installation of upland diversions; installation of 
bulkhead seals at 3 draining adits; removal (from Placer G. Stream bed), relocation and 
consolidation to higher ground, neutralization, cover with a minimum of 1 2 inches of borrow 
material and revegetation of 1 2 mine waste rock dumps; and installation of 3 passive mine 
drainage and natural seep treatment methods using limestone, calcareous country rock and 
a constructed sulfate-reducing biological (bog) system (Baum, 1995). 

As a component of the Consent Decree between Sunnyside Gold Corporation (SSG) and the 
Colorado Department of Public Health and Environment to seal the American and Terry 
Tunnels, SSG agreed to remediate historic mine tailings piles, waste dumps and other mining 
debris at locations in tributaries which flow into the Animas River. 

The Gold Prince Mill Tailings and mine portal, located in the headwaters of Placer Gulch are 
required to be mitigated by SSG as part of the Consent Decree. The existing bulkhead will be 
reinforced and the portal closed to create a water-retaining bulkhead. The surface mill tailings 
will be removed and consolidated with high pH material, capped and revegetated. 

The London Mine, located in Burrows Gulch, and the Columbus Mine located at the terminus 
of California Gulch, may also be remediated. If required, both the London Portal and 2 adits 
at the Columbus Mine will be bulkhead sealed to prevent direct mine discharge in order to 
restore the hydrologic regime to near pre-mining conditions. Construction of upland diversion 
ditches around, and regrading, neutralizing and revegetating the affiliated mine dumps are also 
planned (CDPHE, 1997). 

The Silver Wing Company has been awarded 1999 NPS funding to reduce the source of 
heavy metals loading from mining related effluents without creating a residual sludge disposal 
problem. The project is intended to demonstrate the effectiveness of a contained bioreactor 
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treatment technology in the environmentally extreme conditions of high altitude (10,400 ft.} 
and limited access (6 months per year) at the Silver Wing Mine (Silver Wing, 1998). The 
Silver Wing Mine is located on the mainstem of the Animas River below Burns Gulch. 

3.0 DATA VALIDATION AND INTERPRETATION 

The laboratory acquired data were validated by the EPA Environmental Services Assistance Team 
(ESAT). Validation reports and laboratory data forms can be found in Appendix C. The analytical 
results, qualifiers, and interpretations are presented in Tables 1-17. The following data qualifiers 
were assigned: 

• "IT - The analyte was not detected. (Qualified by laboratory software). 

• "J" - The assigned value is an estimate because the quality control criteria were not met. 

• “UJ" - The analyte was not detected and the reported value is estimated because the 

quality control criteria were not met. 

• "B" - The analyte was detected at a level below the contract required detection limit 

(CRDL) but above the method detection limit (MDL), therefore the associated 
value is an estimate. The presence of the compound is reliable. 

• “BJ" - The value is estimated because the analyte was detected at a concentration below 

the CRDL and because the quality control criteria were not met. 

• ”R” - The data are rejected. 

• "NA" - Indicates that the analyte was not sampled/analyzed for. 

Analytes present at “elevated" concentrations are highlighted in the summary tables. A 
concentration is considered to be “elevated” if the following are true; 

• The concentration of a particular analyte in a sample is three times greater than the 
background concentration; and greater than or equal to five times any blank sample 
concentrations. 

• If the analyte is not detected in the background sample, the concentration is greater than 
the sample quantitation limit for both the sample and the background sample. 
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4.0 SOURCE CHARACTERISTICS 

4.1 Solid Source Samples 

A total of 39 solid source samples were collected by CDPHE from mine waste piles located 
throughout the study area along the Animas River and the upper tributaries. The 39 solid source 
samples were collected from the most prominent mine dumps in the district. The samples were 
collected from 0-6 inches below the ground surface for most sources. Sample locations are 
illustrated on Figure 2. The samples were analyzed for total metals and the results are summarized 
in Table 1. 

Aluminum concentrations ranged from 703 to 12,000 mg/kg (at SO-3, the Mine Waste Pile below 
CG-2 in California Gulch) with the average being 3,557. Cadmium concentrations ranged from 
undetected to 150 mg/kg (SO-3), with the average being 22.8. Copper concentrations ranged from 
10.2 to 2,080 mg/kg (SO-3), with the average being 527.5. Iron concentrations ranged from 3,350 
to 1 85,200 (at SO-33, the Tom Moore Mine Waste Pile along the mainstem of the upper Animas) 
with the average being 30,532. Lead concentrations ranged from 45.6 to 1 00,000 mg/kg (at SO-34 
Mine Waste Pile on the north side of Burrows Gulch), with the average being 10,738. Manganese 
concentrations ranged from 6.3 to 66,500 (SO-3), with the average being 3,624. Silver 
concentrations ranged form 2.6 to 109 mg/kg (at SO-28, mill tailings north of Grouse Gulch) with 
the average being 37. Zinc concentrations ranged from 7.7 to 53,300 mg/kg (at SO-22, the mine 
waste pile on the north side of Burrows Gulch), with the average being 4,017. 

These data show that large volumes of source material containing high metals concentrations are 
available for release to surface waters. 


4.2 Aqueous Source Samples 

DMG collected 20 aqueous source samples from draining mines in the basin. These samples were 
analyzed for total and dissolved metals; total metals are presented in Table 2. Total metals 
loadings are presented in Table 3. Dissolved metals are presented in Table 9. Sample locations 
are illustrated on Figure 3, The results indicate that all of the adits exhibit high concentrations of 
several analytes. 
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Total Aluminum loading ranged from .32 to 806 grams per day (at DM-21 , Silver Wing Mine) with 
the average being 96.8. Total Cadmium ranged from undetected to 12.77 (DM-21) with the 
average being 2.3 grams per day. Total Copper ranged from undetected to 301 2.73 (DM-2 1 ) with 
the average being 153 grams per day. Total Iron ranged from .007 to 10730.4 (DM-24, the 
Draining Mine near the Eureka Mill) with the average being 959 grams per day. Total Lead ranged 
from undetected to 67.8 (DM-2, the Lucky Jack Mine Drainage) with the average being 7.23 grams 
per day. Total Manganese ranged from .02 to 6071 .04 (DM-24, the Draining Mine near the Eureka 
mill) with the average being 734.6 grams per day. Total Zinc ranged from 1.64 to 3590 (DM-21) 
with the average being 568.7 grams per day. 

5.0 SURFACE WATER PATHWAY 

Previous studies have documented the release of metal contaminants to surface water in The 
Upper Animas and its tributaries. Primary targets within 15 downstream miles of known sources 
include fisheries, wetlands, and threatened and endangered species habitats. 

The Upper Animas, including all tributaries, from the headwaters to its confluence with the Animas 
River are classified for recreation 2 and agriculture. Existing ambient metals standards (as of 
February 15,1 995) for these stream segments have been adopted by the Colorado Water Quality 
Control Commission (WQCC) until further consideration, scheduled for 2001. 

Electro fishing California Gulch, and the Animas River below Burrows Gulch and above Eureka 
Gulch found no fish in 1 992. The mean relative abundance of macroinvertebrates was low, ranging 
from one organism to 45 organisms per square meter (CDPHE, 1997c). 

Silverton obtains its municipal drinking-water from Boulder Creek, a tributary to the Animas River, 
located approximately 1 mile north of the Cement Creek Confluence with the Animas River, and 
up gradient of the Sunnyside Gold Mill tailings (CDPHE, 1995). 

Federally listed endangered species habitat that could occur at or visit the area include the 
Northern Goshawk (Acdpiter gentilis) and the Boreal Toad ( Bufo borealis ) (USFWS, 1995). 

Numerous large mine waste rock piles and smaller tailings pile sources have been identified 
throughout the basin which are not contained with respect to the surface water pathway. In 
addition, numerous draining mine adits discharge into the receiving streams in the basin. 
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5.1 Surface Water and Sediment Sample Locations 

Sample locations are illustrated on Figures 3 and 4. Appendix A Tables I and II provide a 
summary of the samples collected and the analyses performed. A total of 39 aqueous (SW) and 
collocated sediment (SE) surface water samples were collected for this investigation by DMG and 
CDPHE, respectively. All aqueous samples were analyzed for total and dissolved metals. All 
sediment samples were analyzed for total metals. Eight pairs (SW and SE) of surface water 
samples were analyzed for organics and cyanide (Tables 10 & 12); eight surface water samples 
were also analyzed for Total Organic Carbon (Table 10). 


5.2 Surface Water and Sediment Analytical Results 

Surface water analytical results are summarized in Tables 4 through 9. Total (Table 4) and 
dissolved (Table 9) metals results for aqueous surface water samples compare favorably, i.e. total 
concentrations generally exceed dissolved concentrations. Table 11 presents the total metals 
concentrations for sediment samples. Tables 1 0 and 1 2 present the surface water and sediment 
organic analytes, respectively. Elevated concentrations (as defined in section 3.0) are highlighted 
in the tables. 

For aquatic life, the primary metals of concern are cadmium, lead, and zinc. These metals are 
widespread and are frequently present at concentrations which greatly exceed the Ambient Water 
Quality Criteria for surface waters found in the Superfund Chemical Data Matrix (SCDM) (Cadmium 
1.1, Lead 3.2, and Zinc 1 10, values in micrograms per liter). 


5.3 Surface Water Analytical Results by Stream Segment 
5.3.1 Upper Animas River (UA-SW/SE-01 through UA-SW/SE-1 2) 

Relatively low concentrations of metals were detected in the headwaters of the mainstem of the 
Animas, increasing noticeably downstream of the confluence of Burrows Gulch. Metals 
concentrations decrease as the Animas River flows downstream to the sampling terminus, above 
the confluence with Eureka Guich. Loading tends to increase as the Animas flows downstream 
past Burrows and California Gulch and then to tends to stabilize. 
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As identified in Table 4, total concentrations of aluminum, beryllium, cadmium, copper, iron, lead, 
manganese and zinc in the mainstem of the Upper Animas are elevated for every downstream 
sampling location. As presented in Table 9, dissolved concentrations of aluminum, cadmium and 
manganese were elevated for every downstream sampling location. 

Table 5 contains total metal loading in the Upper Animas mainstem. A series of Bar Graphs, 
Figures 6a-g, graphically present total loadings calculations forthese aluminum, cadmium, copper, 
iron, lead, manganese and zinc. 

Metals Loading analyses, presented in Tables 5 and 6a-g, reveal that the Burrows and California 
Gulches contribute significantly to the metal loadings in the mainstem of the Animas river. The 
Animas River below the other tributaries, i.e., Cinnamon Creek, Grouse Gulch and Picayune 
Gulch, has lower metals loading than the Mainstem above these inflows. Burns Gulch contributes 
to the cadmium, copper, iron, lead, and zinc loading. Cadmium, copper, iron, and zinc loadings 
also increase below the Silver Wing Mine (UA-SW-10). 

As presented in Table 1 1 , antimony and silver concentrations in sediment samples were elevated 
downstream of Burrows Gulch (UA-SE-4). Chromium, copper, lead, manganese and silver 
sediment concentrations are elevated beginning at a location below the mine workings identified 
as S024-27 and SO-43 (UA-SE-6) to the terminus of the sampling, i.e. above the confluence with 
Eureka Gulch (UA-SE-12). Antimony, beryllium, selenium and zinc were elevated below the 
confluence with California Gulch (UA-SE-7). 

All surface water and sediment samples analyzed for cyanide were found to be non-detect. As 
presented in Table 10, surface water samples analyzed for organics in this segment were found 
to be non-detect, except that 2-Hexanone and 1,1,2,2-Tetrachioroethane was found on the 
mainstem of the Animas, downstream of Burrows Gulch (UA-SW-4). Trichlorethene, Toluene and 
the pesticide Dieldrin were detected in the mainstem of the Animas downstream of Burrows Gulch, 
below the Silver Wing Mine (UA-SW-10). 

As presented in Table 12, sediments in the Animas River below the Silver Wing Mine (UA-SE-10) 
had concentrations of Fluoranthene and Pyrene detected. 
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5.3.2 Burrows Gulch (BG-SW/SE-1 through BG-SW/SE-5) 

Total metal concentrations in Burrows Gulch were not elevated in any of the downstream locations, 
except for cobalt below the mineralized fault (BG-SW-5). Dissolved metal concentrations in 
Burrows Gulch were not elevated in any of the downstream locations. 

Aluminum, barium, beryllium, cadmium, copper, iron, lead, manganese, nickel and zinc loadings 
increased below the London Mine and Prairie Mine workings (DM-4, 5 & 6 and SO-18 & 19) in 
Burrows Gulch. Review of Figures 7 a-g indicate that the draining mine sources do not contribute 
significantly to the metal loadings, whereas the associated waste rock piles may. 

As presented in Table 11, sediment concentrations of cobalt and copper were elevated below the 
London and Prairie Mine workings (BG-SE-3). Selenium and zinc concentrations were elevated 
from a location below the Mine workings (BG-SE-3) to the location below the Intermittent Tributary 
(BG-SE-4). Beryllium, cadmium, manganese and nickel were elevated beginning at a location 
below the Mine Workings (BG-SE-3), to the point above Burrows Gulch confluence with the 
Animas River (BG-SE-5). 

All surface water and sediment samples analyzed for cyanide were found to be non-detect. As 
presented in Tables 10 and 12, surface water and sediment, respectively, samples analyzed for 
organics in this segment were found to be non-detect. 


5.3.3 California Gulch (CG-SW/SE-1 through CG-SW/SE-1 1) 

As identified in Table 4, total concentrations of aluminum, cadmium, and zinc in California Gulch 
are elevated for every downstream sampling location below CG-SW-2. As identified in Table 9, 
dissolved concentrations of cadmium and iron in California Gulch are elevated for every 
downstream sampling location below CG-SW-2. Total and dissolved Manganese were elevated 
until a point above where Placer Gulch flows into California Gulch (CG-SW-7). Total Lead is 
elevated from a location below T ributary DM-1 7 to the confluence with the mainstem of the Animas 
(CG-SW-1 2), whereas dissolved lead is elevated at CG-SW-3 and CG-SW-5, and from below the 
confluence with Placer Gulch (CG-SW-8) to the confluence with the mainstem of the Animas (CG- 
SW-1 2) . Total Beryllium is elevated below the Mine Waste Pile SO-3 (CG-SW-4). Total silver is 
elevated above background below the confluence with Placer Gulch (CG-SW-8). 
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Aluminum, beryllium, and cadmium loadings increase from the headwaters to a location below the 
Mine workings (DM17/SO-6&DM18/SO-7) immediately above the confluence with Placer Gulch 
(CG-SW-7), below which loadings decrease. Copper, iron, lead, manganese and zinc loadings 
increase from the headwaters to a location below the Bagley T unnel (CG-SW-9). Barium, copper, 
and manganese loadings increase from the headwaters to point below the Bagley mill tailings 
(CG-SW-1Q). Review of Figures 8 a-g indicate that the draining mine sources do not contribute 
significantly to the metal loadings, whereas the associated waste rock piles may. 

As presented in Table It, sediment concentrations of antimony, cadmium, lead and silver were 
elevated from a location beginning below the confluence with Placer Gulch (CG-SE-8) to a point 
above the confluence with the Animas River (CG-SE-1 2). Manganese and selenium were elevated 
from a point below the confluence with Placer Gulch to a point below the Bagley Tunnel (CG-SE-9), 
and then again at the location above its confluence with the Animas. Copper and zinc sediment 
concentrations were elevated below the Bagley Tunnel. 

All surface water samples analyzed for cyanide were found to be non*detect. The sediment sample 
at California Gulch above its confluence with the Animas (CG-SE-1 2) had cyanide detected at low 
concentrations. As presented in Table 10, surface water samples analyzed for organics at this 
segment were found to be non-detect, except that Toluene was found in the waters of California 
Gulch, above its confluence with the Animas River (CG-SW-12). Organic compounds were not 
detected in any of the sediments. 

5.3.4 Animas River (UA-SVWSE-A68 and UA-SW/SE-A72) 

The surface water in the Animas River below the Town of Silverton (UA-SW-A72), also below the 
confluence with both Cement and Mineral Creeks, exhibited elevated concentrations of total 
aluminum, copper, iron, and lead when compared to the Animas River above Cement Creek 
(UA-SW-A68). Loading at UA-SW-A72 should reflect the combined sources of the Animas River 
above Cement Creek (UA-SW-A68), Cement Creek (UA-SW-CC48) and Mineral Creek 
(UA-SW-M34), Although the flow at UA-SW-A72 is approximately 21 % greater than the contributing 
sources, the aluminum loadings increased by 12%; barium loadings increased by 6%; cadmium 
loadings increased by 50%; cobalt by 24%; copper by 15%; iron by 1 1 %; lead by 29%; manganese 
by 14%; and zinc by 3% relative to the combined loads from the contributing sources. 
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Sediment concentrations for aluminum, arsenic, cobalt, copper, iron, silver, sodium and vanadium 
were higher in UA-SE-A72 than the Animas River above Cement Creek (UA-SE-A68), With the 
exception of manganese and zinc, which were markedly higher in the upstream location, 
concentrations of the other metals were similar or slightly less than the upstream location. 
Concentrations of silver at UA-SE-A72 were elevated relative to the sample taken form the Animas 
River above Cement Creek (UA-SE-A68). Mercury was detected in low concentrations in the 
sediment sample taken from Mineral Creek above its confluence with the Animas River 
(UA-SE-M34). 

All surface water and sediment samples analyzed for cyanide were found to be non-detect. As 
presented in Table 10, surface water samples analyzed for organics were found to be non-detect, 
except that Toluene was found in Cement Creek (UA-SW-CC48) and Mineral Creek (UA-SW-M34) 
above their confluence with the Animas River, and Trichlorethene was detected at low 
concentrations on the mainstem of the Animas below the confluence with Mineral Creek 
(UA-SW-A72). 

As presented in Table 12, sediments in the Animas River above Cement Creek (UA-SE-A68) had 
Acetone, 2-Butanone and Dieldrin present. Sediments in Cement Creek above the Animas 
(UA-SE-CC48) had Acetone, Dieldrin and 4,4'-DDT present. Acetone was also found in sediments 
in the Animas River below Mineral Creek (UA-SE-A72). 


6.0 SOIL EXPOSURE. AIR. AND GROUND WATER PATHWAYS 

The risk posed to human health or the environment by the on-site pathway for the sources 
identified is considered to be minimal. There are no persons living on-site or within 200 feet of any 
of the identified sources. The sources located along the Upper Animas, Burrows Gulch and 
California Gulch and their tributaries are greater than 1-mile from the nearest residents. 

"Residential Soil Opportunity Samples" were collected from two locations within the Town of 
Silverton. These properties did not have any residences on them, however. As presented in 
Tables 1 3 and 14, soils collected from vacant lots north of 857 Reese Street, and just north of the 
old railroad depot and immediately west of the railroad tracks, located at 10th and Bluff, were 
analyzed for Total Metals, Cyanide and Organic compounds. 
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With the exception of aluminum, beryllium, calcium, nickel, potassium selenium and sodium, the 
concentrations of metals in the soil adjacent to the railroad tracks were 15 to 1 16 times greater 
than those measured in the Reese Street soil. Cadmium was 9.5 times greater; chromium 1 1.6 
times greater; lead 8.9 times greater; and, zinc 7.5 times greater than the concentrations measured 
in the Reese Street soil. fold- 

Further, Toluene and the pesticide organics Aldrin, 4,4‘DDE, and Endrin were found in botnsoils. 
Additionally, the soils adjacent to the railroad tracks had measurable concentrations of a number 
of semivolatile organic compounds, as presented in Table 14. Analysis of the Reese Street soil 
also reported the presence of the pesticide Methoxychlor. 

The risk posed to human health or the environment by the air pathway for the sources identified 
is also considered to be minimal. Although the sources located along the Upper Animas, Burrows 
Gulch and California Gulch and their tributaries are uncovered and access is not restricted, these 
sources are located more than 1-mile from the nearest residents. 

Four ground water monitoring wells were sampled as part of this SI. GW-1 well is located 
adjacent to the mainstem of the Animas River, above the confluence with Cement Creek, in the 
Town of Silverton’ Campground. It is located approximately 1.5 miles downstream of the 
Sunnyside Tailings piles. This location was chosen to evaluate the groundwater from the upper 
Animas, before the effects of Cement Creek are introduced. GW-2 is located in Memorial Park, 
along Cement Creek, above its confluence with the Animas; this well was dry and therefore could 
not to be sampled. GW-3 is located North of Mineral Creek (and the Silverton Sewage Treatment 
Plant) above its confluence with the Animas River to evaluate the groundwater associated with 
Mineral Creek, GW-4 is located along the mainstem of the Animas, in the location of an old landfill, 
east of the railroad tracks. 

The City of Silverton uses surface water as its municipal drinking water supply. There are no 
ground water wells used for drinking water within the city limits. 

As presented in Table 15, monitoring well GW-1 had the highest concentrations of barium, 
cadmium, calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, 
selenium, silver, sodium, thallium and zinc among the three wells. Chromium, cobalt, lead, nickel, 
selenium, silver and thallium were not detected in the other two wells, however. As presented in 
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Table 16, the organic compounds Methylene Chloride and Trichlorethene were detected at low 
concentrations in well GW-1 . Although not used for drinking water, the groundwater concentrations 
for cadmium and manganese, exceed the Maximum Contaminant Level (MDL) or MDL Goal at this 
location. All other parameters met drinking water standards. 

The groundwater monitoring well along the old landfill, east of the railroad tracks, GW-4, had the 
highest concentrations of aluminum and copper, as well as the lowest pH (4.69) amongst the three 
wells. Methylene Chloride was also detected at this location. Toluene was detected in well GW-3, 
north of Mineral Creek. Cyanide was not detected in any of the wells sampled. 


7.0 SUMMARY AND CONCLUSIONS 


Source samples collected from the major mine dumps located throughout the district indicate that 
both aqueous (draining mine adits) and solid source (mine waste piles) materials contain high 
metals concentrations which are available for release to surface waters. 

A total of 39 aqueous (SW) and collocated sediment (SE) surface water samples were collected 
for this investigation by DMG and CDPHE, respectively. All aqueous samples were analyzed for 
total and dissolved metals. All sediment samples were analyzed for total metals. Eight pairs (SW 
and SE) of surface water samples were analyzed for organics and cyanide; eight surface water 
samples were also analyzed for T otal Organic Carbon. DMG collected 20 aqueous source samples 
from draining mines, which were analyzed for total and dissolved metals. Stream flow 
measurements allowed for metals loading calculations for all surface water and aqueous source 
locations. 39 solid source characterization samples were collected by CDPHE and analyzed for 
total metals. 

Three groundwater monitoring wells were sampled and analyzed for total metals, organic 
compounds, cyanide and TOC. Two residential soil "opportunity" samples were collected by 
CDPHE and analyzed for total metals, organic compounds and cyanide. 

Relatively low concentrations of metals were detected in the headwaters of the mainstem of the 
Animas, but increased noticeably downstream of the confluence of Burrows Gulch, Metals 
concentrations decrease as the Animas River flows downstream to the sampling terminus, above 
the confluence with Eureka Gulch. Loading tends to increase as the Animas flows downstream 
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past Burrows and California Gulch and then to tends to stabilize. T otal concentrations of aluminum, 
beryllium, cadmium, copper, iron, lead, manganese and zinc in the mainstem of the Upper Animas 
are elevated for every downstream sampling location. 

Metals Loading analyses reveal that the Burrows and California Gulches contribute significantly to 
the metal loads in the mainstem of the Animas river. The Animas River below Cinnamon Creek, 
Grouse Gulch and Picayune Gulch, has lower metals loading than the mainstem above these 
inflows. Burns Gulch contributes to the cadmium, copper, iron, lead, and zinc loading. Cadmium, 
copper, iron, and zinc loadings also increase below the Silver Wing Mine. 

Antimony and silver concentrations in sediment samples were elevated downstream of Burrows 
Gulch. Chromium, copper, lead, manganese and silver sediment concentrations are elevated 
beginning at a location below the mine workings identified as S024-27 and SO-43 to the terminus 
of the sampling, above the confluence with Eureka Gulch. Antimony, beryllium, selenium and zinc 
sediment concentrations were elevated below the confluence with California Gulch. 

Surface water and sediment samples in the mainstem analyzed for cyanide were found to be non- 
detect. Surface water samples analyzed for organics in this segment were found to be non-detect, 
except that 2-Hexanone and 1 ,1 ,2,2-Tetrachloroethane was found on the mainstem of the Animas, 
downstream of Burrows Gulch. Trichlorethene, Toluene and the pesticide Dieldrin were detected 
in the mainstem of the Animas downstream of Burrows Gulch, below the Silver Wing Mine. 
Sediments in the Animas River below the Silver Wing Mine had concentrations of Fluoranthene and 
Pyrene detected. 

Total metal concentrations in Burrows Gulch were not elevated in any of the downstream 
locations, except for copper below the mineralized fault. Aluminum, barium, beryllium, cadmium, 
copper, iron, lead, manganese, nickel and zinc loadings increased below the London Mine and 
Prairie Mine workings {DM-4, 5 & 6 and SO-18 & 19) in Burrows Gulch. Draining mine sources do 
not contribute significantly to the metal loadings, whereas the associated waste rock piles may. 

Sediment concentrations of cobalt and copper were elevated below the London and Prairie Mine 
workings. Selenium and zinc concentrations were elevated from a location below the Mine 
workings to the location below the Intermittent Tributary. Beryllium, cadmium, manganese and 
nickel were elevated beginning at a location below the Mine Workings, to the point above Burrows 
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Gulch confluence with the Animas River. All surface water and sediment samples analyzed for 
cyanide and organic compounds in Burrows Gulch were found to be non-detect. 

Total concentrations of aluminum, cadmium, and zinc in California Gulch were elevated for every 
downstream sampling location. Manganese was elevated at each downstream location until a point 
above where Placer Gulch flows into California Gulch. Lead is elevated from a location below 
Tributary DM-17 to the confluence with the mainstem of the Animas. Beryllium is elevated above 
below the Mine Waste Pile SO-3. Silver is elevated below the confluence with Placer Gulch. 

Aluminum, beryllium, cadmium, iron, and lead, loadings increase from the headwaters to a location 
below the Mine workings (DM17/SO-6 & DM18/SO-7) immediately above the confluence with 
Placer Gulch, below which loadings decrease. Copper, Iron, Lead, Zinc loadings increases to a 
location below the Bagley Tunnel. Barium, copper, and manganese loads increase from the 
headwaters to point below the Bagley mill tailings. The draining mine sources do not contribute 
significantly to the metal loadings, whereas the associated waste rock piles may. 

Sediment concentrations of antimony, cadmium, lead, and silver were elevated in California Gulch 
from a location beginning below the confluence with Placer Gulch to a point above the confluence 
with the Animas River. Manganese and selenium were elevated from a point below the confluence 
with Placer Gulch to a point below the Bagley Tunnel, and then again at the location above its 
confluence with the Animas. Copper and zinc sediment concentrations were elevated below the 
Bagley Tunnel. 

All surface water and sediment samples analyzed for cyanide were found to be non-detect. 
Surface water samples analyzed for organics at this segment were found to be non-detect, except 
that Toluene was found in the waters of California Gulch, above its confluence with the Animas 
River. Organic compounds were not detected in any of the sediments. 

The surface water in the Animas River below the Town of Silverton, exhibited elevated 
concentrations of total afuminum, copper, iron, and lead when compared to the Animas River above 
Cement Creek. The flow in the Animas below Silverton is approximately 21% greater than the 
contributing sources. Aluminum loadings increased by 12%; barium loadings increased by 6%; 
cadmium loadings increased by 50%; cobalt by 24%; copper by 15%; iron by 11%; lead by 29%; 
manganese by 1 4%; and zinc by 3%, relative to the combined loads from the contributing sources. 
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Sediment concentrations for aluminum, arsenic, cobalt, copper, iron, silver, sodium and vanadium 
were higher in the Animas below Silverton than the sample taken from the Animas River above 
Cement Creek. With the exception of manganese and zinc, which were markedly higher in the 
upstream location, concentrations of the other metals were similar or slightly less than the 
upstream location. Concentrations of silver at in the river below Silverton were elevated relative 
to the sample taken from the Animas River above Cement Creek. Mercury was detected at low 
concentrations in the sediment sample taken from Mineral Creek above the confluence with the 
Animas River, 

All surface water and sediment samples analyzed for cyanide were found to be non-detect. 
Surface water samples analyzed for organics were found to be non-detect, except that Toluene 
was found in Cement Creek and Mineral Creek above their confluence with the Animas River, and 
Trichlorethene was detected at low concentrations on the mainstem of the Animas below the 
confluence with Mineral Creek . 

Sediments in the Animas River above Cement Creek had Acetone, 2-Butanone and Dieldrin 
present. Sediments in Cement Creek above the Animas had Acetone, Dieldrin and 4, 4' -DDT 
present. Acetone was also found in sediments in the Animas River below Mineral Creek. 

With the exception of aluminum, beryllium, calcium, nickel, potassium selenium and sodium, the 
concentrations of metals in the soil adjacent to the railroad tracks were 1.5 to 1 1 .6 times greater 
than those measured in the Reese Street soil. Cadmium was 9.5 times greater; chromium 1 1 .6 
times greater; lead 8.9 times greater; and, zinc 7.5 times greater than the concentrations measured 
in the Reese Street soil. Further, Toluene and the pesticide Aldrin, 4,4‘DDE, and Endrin were 
found in both soils. Additionally, the soils adjacent to the railroad tracks had measurable 
concentrations of a number of semivolatile organic compounds, as presented in Table 1 4. Analysis 
of the Reese Street soil also reported the presence of the pesticide Methoxychlor, 

The risk posed to human health or the environment by the air pathway for the sources identified 
is also considered to be minimal. Although the sources located along the Upper Animas, Burrows 
Gulch and California Gulch and their tributaries are uncovered and access is not restricted, these 
sources are located more than 1-mile from the nearest residents. 

The Ground water monitoring well on the Animas above Cement Creek had the highest 
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concentrations of barium, cadmium, calcium, chromium, cobalt, iron, lead, magnesium, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc among the three wells. 
Chromium, cobalt, lead, nickel, selenium, silver and thallium were not detected in the other two 
wells, however. The organic compounds Methylene Chloride and Trichlorethene were detected 
at low concentrations in this well. Although not used for drinking water, the groundwater 
concentrations for cadmium and Manganese, exceed the Maximum Contaminant Level (MDL) or 
MDL Goal at this location. All other parameters met drinking water standards. 

The groundwater monitoring well along the old landfill, east of the railroad tracks, had the highest 
concentrations of aluminum and copper, as well as the lowest pH (4.59) amongst the three wells. 
Methylene Chloride was also detected at this location. Toluene was detected in well north of 
Mineral Creek. 

Cyanide was not detected in any of the wells sampled. 
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0.43 U 

0.43 U 

6 2 B 

0.41 U 

0.45 B 

0.61 B 

167 

153 

189 

23.7 

741 

272 

9030 

14400 

49800 

12200 

10900 

35500 

3970 

3750 

8520 

2740 

42000 


111 B 

185 B 

144 B 

155 B 

49,8 B 

1090 

11.7 

12.3 

23.6 

22.2 

80 

363 

011 U 

061 

0.21 J 

0.5 J 

0.8 J 

1.5 J | 

mmm 

0.23 J 

3.1 B 

0.21 U 

0.35 B 

0.5 B j 

1790 

2810 

5050 

2420 

1390 

2680 1 | 

1.1 U 

54 

1.1 U 

1 U 

1.2 

null 

59.4 

77.4 

48,1 

16 

51.6 

■a 

88.5 B 

118 B 

119 B 

113 B 

72,2 B 


2.1 B 

1.3 U 

9.8 

12 U 

1.2 U 

47 1 

0.46 B 

0 21 U 

0 22 U 

HBfTn 

0.2 U 

0.22 U 1 J 

2320 

165 

5650 

240 

mmm 

184 1 1 
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TABLE 1 


UPPER ANIMAS SOLID SOURCE SAMPLES 
TOTAL METALS 

Concentrations in milligrams per kilogram (mg/kg) 

Page 3 of 4 


I 

II I 

Location 


SO-25 

SO* 26 

SO-27 

SO-28 

SO-29 

SO-30 

SO-31 

SO-32 

SO-33 

SO-34 [ 

lAnaivte 


MineW«"*ts~p<i* 
north o* 
Cable Tram 

Mine Wait* frb 
Southwest of 
CaWe Tram 

Mins Watts Put 
Southeast ot 
Cable Tram 

MliPrafiljigs 

North of 
Grouse Gulch 

Mine Waste Rif* 
Soutthof 
Grouse Gulch 

Tottec HNm 
Waste Pit# 
Upper Animas 

Mine Waste Pile 
test of 
Tottec Mine 

SHvarVflnfl 

Mina Waste Pile 
Upper Animas 

Tara Mom* 
Min* Waste Pile 
Upper Animat 

Mina Waste Pile [ 
N. side of | 
Burrows Gulch 

[Aluminum 


5630 

3580 

7860 

1560 

9910 

5380 

2060 

1270 

2780 

2070 

[Antimony 


6.3 B 

9.7 B 

2.5 B 

30.1 

1.6 B 

1.2 B 

4.7 B 

214 

9.6 B 

23 

[Arsenic 


127 

113 

94.4 

43.4 

295 

986 

87.5 

712 

194 

143 

Barium 


78.6 

117 

510 

563 

25.7 B 

26.6 B 

26.9 B 

25.1 B 

22.5 B 

135 

Beryllium 


0.32 B 

0.5 B 

1 B 

1.1 B 

0.29 B 

0.53 B 

0,34 B 

0.24 B 

0.48 B 

0.51 B 

[cadmium 


13.6 

6.4 

0 22 U 

14.6 

0.21 U 

0.67 B 

0.21 U 

25.6 

4.5 

52.8 

[Calcium 


1070 B 

432 B 

481 B 

1390 

1920 

964 B 

235 B 

216 B 

616 B 

187 B 

phromium 


3.1 

1.5 B 

29 

16.1 

3.2 

6 

0.63 B 

2.7 

2.8 

1 B 

llcobalt 


2.2 B 

0 44 U 

0 45 U 

2.8 B 

4 4 B 

104 

0.42 U 

0 69 B 

0.53 B 

0 41 U 

Copper 


647 

303 

86.6 

1820 

52.9 

68.2 

328 

5760 

60.3 

216 I 1 

Iron 


38200 

10300 

6970 

18500 

35200 

20800 

10200 

30000 

185200 

19500 | | 

Lead 


9970 

6000 

1920 

12800 

1310 

438 

2580 

7960 

4650 

100000 | I 

| ■ 1 1 """"""""" ' 

Magnesium 


2090 

231 B 

176 B 

17.7 U 

6860 

2840 

225 B 

138 B 

420 B 

151 B |U 

Manganese 


832 

28.1 

21.5 

50400 

1510 

1510 

43.3 

506 

410 

91.9 | I 

Mercury 


1.6 J 

2.1 J 

0 38 J 

3.3 J 

0 22 J 

1.7 J 

0.1 R 

0.11 R 

0.28 J 

0.21 J 1 

Nickel 


1.7 B 

0.53 B 

0 33 B 

2 B 

2.1 B 

2.3 B 

0.21 U 

1,6 B 

0.63 B 

0.24 B 

Potassium 


2840 

1540 

2210 

1140 B 

3300 

2050 

2520 

1820 

2460 

2460 

Selenium 


1.1 U 

1.5 

1.1 U 

18.3 

1 U 

1 U 

1,4 

4.3 

19 

2.5 

Silver 


46.8 

49.8 

164 _ 

109 

4.2 

2.6 

10.2 

48 

19.7 

48.7 

Sodium 


133 B 

88 B 

111 B 

103 B 

132 B 

88.7 B 

96,6 B 

113 B 

124 B 

107 B 

Thallium 


7.8 

1.3 U 

1.3 U 

1.6 U 

1.2 U 

12 U 

1.3 U 

2.8 

3.3 

4.7 

Vanadium 


9 4 B 

0.22 U 

0 22 U 

0.26 U 

25.3 

8.1 B 

0.21 U 

0.21 U 

1.7 B 

0 98 B 

Zinc 


3160 

1210 

126 

3040 

162 

330 

93.4 

4980 

1230 

1850 


1800149 
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TABLE 1 


UPPER ANIMAS SOLID SOURCE SAMPLES 
TOTAL METALS 

Concentration in milligrams per kilogram (mg/kg) 
Page 4 of 4 


i — : — 

1 

Location 


SO-36 

SO-37 

SO-38 

SO-39 

SCM0 

SO-41 

SO-43 I 

Analyte 


Lower Mine 
waste Rock mi* 
Bunn Gulch 

MIm Waste Pile 
in 

Niagara Gulch 

MintWa ate Plte 
In Lower 
Eureka Gulch 

Treasure Mountain 
Mine Waste Pile 
Picayune Gulch 

Min* Waste PM* 
W, of Treasure Min 
Picayune Gulch 

Min* Waste PM* 
West of 
Toltec Min* 

Min* Watt* Pile | 
Northwest of 
Cable Tram 

Aluminum 


1800 

8140 

703 

4770 

1680 

1400 

4710 

Antimony 


250 

1.7 B 

1.8 B 

6.2 B 

11 U 

5.5 B 

25 

Arsenic 


324 

40.4 

10.2 

125 

792 

28.3 

361 

Barium 


83.1 

75.9 

60.3 

80.5 

27.4 B 

16.1 B 

44 1 

Beryllium 


0.23 B 

0.56 B 

0.2 B 

1.3 

0 45 B 

0 3 B 

0.72 B 

Cadmium 


56 

5.1 

0.66 B 

23.6 

0.22 U 

0.22 U 

3 

Calcium 


206 B 

26300 

244 B 

36200 

458 B 

222 B 

230 B 

Chromium 


0.39 B 

1.3 B 

0.21 B 

5.8 

0.79 B 

0 51 B 

2.2 

Cobalt 


0 44 U 

12 B 

12.2 

8.6 B 

0.43 U 

0.44 U 

1.5 B 

[copper 


368 

395 

208 

168 

12.7 

102 

448 | 

Iron 


11500 

29000 

119000 

24000 

13000 

3350 

47200 | I 

Lead 


3170 

2490 

1940 

2450 

84,7 

45.6 

7950 [ 

Magnesium 


155 B 

962 B 

851 B 

2570 

162 B 

94 B 

2310 j 

Manganese 


6.3 

631 

97.5 

14300 

268 

7,9 

301 I 

Mercury 


1.2 J 

0.95 J 

0.11 R 

01 u 

0.1 R 

0.34 J 

0.86 J j 

Nickel 


0 22 U 

0.38 B 

3.8 B 

5.5 B 

0.7 B 

0.22 U 

1.4 B 

Potassium 


1640 

3450 

1020 B 

1970 

2320 

1740 

2070 I 

Selenium 


2.4 

1 U 

1.1 

4.2 

1.1 U 

11 U 

1 U 

Silver 


537 

86 

40.9 

15.5 

3.2 

8 

40.2 

Sodium 


108 B 

352 B 

83.7 B 

124 B 

96,4 B 

75.8 B 

98.8 B 1 

Thallium 


1.3 U 

13 U 

1.2 U 

1.3 U 

13 U 

1.3 U 

12 U 

Vanadium 


2,1 B 

10,4 B 

0.2 U 

io.4 e 

3.3 B 

0.41 B 

0.2 U 

Zinc 

u 

1 1330 

1290 

564 

5030 

21,3 

7.7 

1330 1 
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TABLE 2 


UPPER ANIMAS AQUEOUS SOURCE SAMPLES 
TOTAL METALS PLUS CYANIDE 
Concentrations in micrograms per liter (ug/L) 
Page 1 of 2 


1 ... . 

- 

Location 

DM-1 

DM-2 

DM-3 

DM-4 

DM-5 

DM-6 

DM-7 

DM-8 

DM-9 

Analyte 

SOURCE SAMPLE 
Draining Mins apovs 
Denver Lake 

SOURCE SAMPLE 
Lucky Jack 
Min* Drainage 

SOURCE SAMPLE 
Draining Min* in 
Umw Burrow* G. 

sSurce Sample 

Draining Mina $. of 
London Mint 

SOURCE SAMPLE 
Draining Mina near 
London Mina West 

SOURCE SAMPLE 
Wining Min* near 
London Min* Bail 

SOURCE SAMPLE 
London Mine 
Drainage 

SOURCE SAMPLE 
Pnirlo Mine 
Dftlntfla 

SOURCE SAMPLE 
Draining Mint 
Below Burrows Q. 

Flow (cfs) 

0,0003 

0.101 

0.005 

0,0003 

0.0003 

0.0003 

0,002 

0.001 

0.003 

pH 

3,81 

5.07 

3.53 

3.6 

638 

6.29 

6.26 

6,93 

7.07 

Conductivity 

206 

80.5 

3.31 

378 

67.3 

642 

457 

272 

80.3 

Hardness 

77,8 

30.2 

59.8 

110 

35.3 

49.5 

176 

120 

43 1 

Aluminum 

659 

307 

10520 

5994 

U 

419 

924 

U 

U 

Antimony 

U 

U 

U 

U 

U 

U 

U 

u 

u 

Arsenic 

U 

1.9 

U 

U 

u 

U 

21.6 

u 

u 

Barium 

9 

22 

7 

13 

12 

16 

9 

11 

14 

Berylium 

1 

u 

2 

3 

U 

1 

1 

u 

U 

Cadmium 

33 

3.3 

36 1 

10.9 

U 

283 

NA 

4 

u 

Calcium (O) 

3910 

1280 

2700 

6840 

640 

1290 

4260 

2970 

1670 

Chromium 

U 

U 

U 

U 

U 

U 

U 

u 

U 

Cobalt 

7 

U 

26 

31 

U 

U 

14 

u 

u 

Copper 

58 

17 

247 

254 

u 

114 

184 

u 

u 

Iron 

1467 

417 

6017 

3157 

9 

1907 

10060 

113 

55 

Lead 

324 

271 

7.2 

884 

U 

133.6 

55.6 

2 

16.2 

Magnesium (D 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Manganese 

414 

127 

10330 

6618 

1 

1188 

1659 

82 

117 

Mercury 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nickel 

U 

U 

11 

14 

U 

U 

U 

U 

U 

Potassium (D> 

580 

840 

300 

320 

690 

1220 

5570 

2800 

550 

Selenium 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Silver 

0.2 

U 

0.4 

0.5 

0.3 

0.4 

U 

U 

U 

Sodium (D) 

4925 

925 

4760 

2305 

26 

6050 

9834 

947 

79 

Thallium 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Vanadium 

U 

U 

U 

U 

U 

U 

U 

U 

U I 

Zinc 

4459 

919 

6259 

2184 

22 

5681 

9713 

861 

70 

Cyanide 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 1 
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TABLE 2 


UPPER ANIMAS AQUEOUS SOURCE SAMPLE 
TOTAL METALS PLUS CYANIDE 
Concentrations in micrograms per liter (ug/L 
Page 2 of 2 



H5H^B 

mfStm 

■5SM 

■Bl 

DM-17 

DM-18 

DM-19 

■■1 

BMS 

I=gtga 



MM 


SOURCE SAMPLE 
Baglay Tunnel 
Min* Drainage 

3^3S3BK 

0.005 

0.004 

US 

0.003 

0.016 

0.24 

0.15 

•mm* 


7.2 

5.66 

5.41 

3.09 

6.33 

642 


■KfB 

99 

120 

167 

996 

574 

650 


KIM 

46.9 

38.7 

68.2 

65.4 

250 

326 


mmm 

195 

566 

464 

3091 

U 

80 

OAII 

u 

u 

U 

U 

U 

U 

U 


3.5 

u 

U 

u 

16.2 

1.6 

1.7 

[Barium 

17 

2 

30 

9 

6 

19 

12 


2 

U 

1 

1 

2 

U 

1 


NA 

3.5 

25.1 

197 

211 

2.8 

10.8 

BYSSHE 

1700 

1020 

1270 

1650 

1820 

5450 

7610 

|chromium 

U 

u 

U 

U 

U 

U 

18 

llcobalt 

U 

U 

U 

U 

13 

U 

6 

ns 

mmm 

28 

64 

20 

1362 

U 

U 

(iron 


69 

6 

37 

20750 

526 

1046 

[Lead 

e^te 

42.2 

505 

4.6 

1611 

3.1 

1.1 

(Magnesium (D 

u 

U 

U 

U 

U 

U 

2100 


— 

132 

826 

360 

EE219I 

1165 

7342 



NA 

NA 

NA 

NA 

NA 

NA 

ffliH 

15 

U 

U 

U 

U 

U 

U 

1* i2P^ (*] | 

460 

780 

480 

960 

320 

1030 

4770 

jffi2 ,ra- 13SS5? 

U 

U 

U 

U 

U 

U 

U 

pffi&lBlI 

0.7 

U 

0.2 

U 

12 

U 

u 



775 

5718 

wrm 

51660 

1010 

3669 

BlffiflE 

u 

U 

U 

u 

U 

u 

U 

(vanadium 

u 

U 

U 

u 

u 

u 

U 

SMB 

6209 

688 


II 

m 

972 

3375 

I5B9H 

NA 

NA 



NA 

NA 

NA 


1800149 


:S 


) 


DM-20 

EMWl 

mmm 

EfiBE 

mm i 

BfljjjjjB 

SOURCE SAMPLE 
Sifter Wing 
Mine Drainage 

SOURCE SAMPLE 
Tom Moore 
Mine Drainage 

SOURCE SAMPLE 
Draining Mine run 
Eureka Mill 

SOURCE SAMPLEI 
Draining ME m 

0.003 

0.37 

0.72 

Em 

EE3M 

3.28 

6.52 

7.32 

6.59 

3.25 I 

1626 

381 

3487 

1203 

680 

114 

310 

197 

683 

155 

18650 

872 

U 

1741 

1407 

U 

U 

U 

u 

U 

24.7 

15.1 

U 

2.1 

2.1 

5 

22 

6 

11 

9 

6 

2 

1 

6 

5 

1037 

13.8 

2.4 

4 

29.7 


4890 

2190 

2460 

5540 

U 

U 

U 

U 

u 

224 

U 

u 

56 

29 

7953 

3257 

U 

u 

2380 

77410 

7125 

37 

26300 

wumm 

353 

7.7 

1.1 

24.4 

335 

U 

U 

U 

HEEBi 

U 

13380 

3369 

534 

14880 

68640 

NA 

NA 

NA 

NA 

NA 

70 

U 

U 

18 

18 

930 

3790 

mm* 

mm 

470 

U 

U 

u 

u 

U 

0.2 

U 

u 

u 

0.8 

247800 

mmm 

845 

1883 

8414 

U 

u 

U 

U 

U 

U 

u 

U 

U 

U 

lUTjflffM 

mmm 

780 

1687 

7737 

NA 

NA 

mmm 

mmm 

— 
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Location 


agnesium (D U 


ow (cfs 

) 

0 

00 


H 


Conduct! 


ardness 


erne 


Barium 


ervlium 


admium 


Calcium (D 


hromium 


Iron 


ad 


Manganese 


Mercu 


ckel 


i 


elenium U 


r 


odium 


0.0002 


D 


SOURCE SAMPLE 
lucky Jack 
Mlnft Drainage 


anadfum U 


DM-3 I 

DM-4 


SOURCE SAMPLE 
Draining Min* S. of 1 
London Mine 

0.005 

0.0003 

3 53 

3.6 

3.31 

378 

59.8 

110 

131.5 

4.5 

U 

U 

U 

U 

009 

001 

0.03 

0.002 

0.45 

0.014 

338 

513 

U 

U 

033 

0.002 

3.1 

0.19 

752 

237 

0.09 

0.066 

U 

U 

129.1 

4.96 

NA 

NA 

014 

0,11 

3.8 

0.24 

U 

U 

0.005 

0.0004 

59.5 

17311 

U 

U 

U 

U 


0.0002 


0.02 






























































































































































































































































n 

D 

Ml' 

DM-14 

wmm 

DM-16 

DM-17 



odium (D 


anadium 


nc 

77 

63 | 6.88 

2 

mm 

4 


1967.6 


NA 


1800149 


3 


lUEOUS SOURCE SAMPLES 
ETALS LOADING 
in Grams per Day 
age 2 of 2 

— 


DM-18 

DM-19 

DM-20 

DM-21 

mssm 

DM-24 

BE69 


SOURCE SAMPLE 
Begley Tunnel 
Mina Drainage 

SQUFttil SAMPLE 
Columbus Mina 
Drainage 


SOURCE SAMPLE 
Tom Moore 
Min* Drainage 

source Sample 

Draining Mine near 
Eureka Mill 

SOURCE SAMPtE 
Draining Mine 

0.24 

015 

0.003 

0.37 

0.72 

0.163 

0,007 

6.33 

6,42 

328 

6.52 

7.32 

6.59 

3.25 

574 

650 

1626 

381 

mam 

1203 

680 

250 

326 

114 

310 

197 

683 

155 

U 

30 

139.9 

806,6 

U 

710.33 

24.62 

U 

U 

U 

U 

U 

U 

U 

096 

0.64 

0.19 

13.97 

U 

0.86 

0.04 

11.4 

4.5 

0.375 

20.35 

10.8 

4.49 

0.16 

U 

0 38 

0.045 

1 85 

1.8 

1.63 

0,09 

1.7 

4.1 

7.8 

12.77 

4.32 

2.45 

0.52 

3270 

2853.75 

71.48 

4523.25 

3942 

1003.68 

96.95 

U 

6.75 

U 

U 

U 

U 

U 

U 

2.25 

168 

U 

U 

22,85 

0.51 

U 

U 

59.7 

3012.73 

u 

U 

HUB 

3156 

392.3 

580,6 

6590 63 

66.6 

10730.4 

276.5 

1.86 

0 41 

2.7 

7.12 

2.98 

9.96 

5.86 

U 

787.5 

U 

U 

U 

1281.12 

U 

699 

2753.3 

100,4 

3116.33 

961.2 



NA 

NA 

NA 

NA 

NA 

mmm 

NA 

U 

U 

0,525 

U 

U 

7.34 

0.32 

6187 

1877.75 

6.98 

3505.75 



8,23 

U 

U 

U 

U 

u 

U 

U 

U 

U 

0,0015 

U 

u 

U 

0.014 

606 

1375.88 

18585 

IESH 

— 

E95M 

147.25 

U 

U 

U 

u 

u 

u 

U 

u 

U 

U 

u 

u 

u 

U 

583.2 

1265.6 

1779.8 

IHHSf 

1404 

II 

135.4 

NA 

NA 

NA 

! NA 

NA 

NA 

NA 
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UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAL METALS PLUS CYANIDE 
Concentrations in micrograms per liter (ug/L) 
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TABL 

UPPER ANIMAS SURFA 
TOTAL METALS I 
Concentrations in micr< 
Page 2 


[ 



1 

HC*SW-1 

BG-SW-1 

BG-SW-2 

BG-SW-3 

BG-SW-4 

Analyte 

Horseshoe Cm * 
Above Confluence w / 

Animas River 

BACKGROUND 
Burrow* G. 

Above Mine* 

Burrow* a 
6* tow Breeched 
Trum-haen diverse 

Burrow* G. 
Below 

London Min* 

Burrow* G. 
Below 

tnMfinlaent Trlb 

Flow (Cfs) 

0.94 

0.268 

0.23 

0.76 

0.788 

mmm 

6.9 

4.38 

4.65 

4.63 

4.44 

Conductivity 

76 

155 

128.00 

191 

158 

Hardness 

37.2 

28.7 

29.7 

45.3 

43.1 


U 

7005 

3376 

6509 

5651 


U 

U 

U 

U 

U 

,nHH 

u 

U 

U 

U 

U 

Barium 

6 

18 

32 

24 

22 

Beryllium 

U 

1 

1 

3 

2 

SSSS3HS 

u 

11.6 

11.2 

20 

14.5 


u 

U 

U 

U 

U 

Scobalt 

u 

U 

U 

U 

U 


u 

42 

32 

72 

63 

Iron 

15 

94 

148 

150 

119 

Lead 

U 

16 

11.7 

6 

52 


1 

3047 

1969 

3283 

2919 

(Mercury 

NA 

NA 


NA 

NA 

i mmm 

U 

U 

u 

11 

U 


U 

U 

u 

U 

U 


U 

0.2 

u 

U 

U 

HSdBBI 

U 

U U 

u 

u 

U 



U U 

u 

u 

U 

TrTOMWHRI 

31 

HUH 

2265 

2510 

2196 

(Cyanide 

NA 

BBHH 

NA 

Hi 

NA 


1800149 


4 


1 

CE WATER SAMPLES 
>LUS CYANIDE 
>grams per liter (ug/L) 

! of 4 




BG-SW-5 

PL-SW-1 

KIS4VEB1 



BU-SW-1 

Burrows G- 

Placer Gulch 

Cinnamon Creek 

Grouse Gulch 

Picayune G 

Burns G, 

Abo vs Confluence 

Above 

Above Confluence 

Above Confluence 

Above confluence 

Above Confluence 

w/Anlm** River 

California G. 

WrAnlmnft. 

with Animus R, 

with Animas a 

With Animas R. 

0.579 

0,954 

1.832 

1.309 

2.256 

3.645 

4.08 

545 

658 

6,53 

6,59 

7.45 

160 

141 

141 

170 

207 

127 

44.5 

49.2 

78.2 

95.5 

155 

NA ! 

i i i 

5360 

1143 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

21 

20 

8 

10 

33 

8 

2 

1 

U 

u 

U 

U 

14 

2.7 

u 

u 

u 

3.4 

U 

U 

u 

u 

U 

U 

6 

U 

u 

u 

U 

U 

60 

30 

u 

u 

u 

16 

108 

678 

15 

17 

63 

55 

5 

88.4 

U 

u 

U 

3.3 

2821 

924 

2 

2 

14 

21 

NA 

NA 

NA 

Z 

> 

NA 

NA 

U 

U 

U 

u 

U 

U 

U 

U 

U 

u 

U 

U 

U 

0.4 

u 

u 

U 

U 

u 

U 

u 

u 

U 

U 

u 

u 

u 

u 

U 

U 

214800 

893 


12 

6 

544 

NA 

NA 

NA 

mm 

NA 

H9 


ED 000552 00020872-00043 









































































































































































































































































Tf 


UPPER ANIMAS SUF 
TOTAL METAI 
Concentrations in m 

Pai 


iSIB 


CG-SW-2 



CG-SW-5 

CG-SW-6 

m 


California G, 
Below 

Mountain Queen Mine 

California Q. 
Above Beginning 
o(WhH«Ppt 

California <3. 
Mow Large Group 
of Drain Its Hints 

Tributary B alow 
OII-17 

California G, 
Balovr Tributary 
CG-S 



0.818 

1.137 

2.099 

0031 

2.572 



6.61 

4.61 

6.17 

3.69 

4.96 



273 

299 

235 

643 

177 

Ihtardness 


151 

117 

NA 

24.1 

92 5 



1250 

5055 

4095 

2743 

4251 



U 

U 

U 

U 

U 



U 

U 

U 

U 

U 

Barium 


26 

21 

16 

19 

16 

Beryllium 


3 

9 

7 

1 

7 

[Cadmium 


0.9 

6.1 

4.4 

21.5 

4.8 

3553!!5^1 


U 

U 

U 

U 

U 

Ucobalt 


U 

U 

U 

U 

U 

Icopper 


14 

^r 

CM 

19 

244 

16 

|lron 


292 

262 

211 

184 

296 

Lead 


1.3 

1.4 

0.9 

302 

1.1 

Manqanese 


1590 

11120 

8182 

1801 

8028 

(Mercury 


NA 

NA 

wmm 

NA 

NA 



U 

U 

u 

U 

U 



U 

U 

u 

U 

U 



U 

U 

u 

U 

u 

3SH&E9MI 


U 

U 

u 

U 

u 

llvanadium 


U 

U 

u 

U 

u 

rwmm 


232 

1734 


1— 

1279 

MW?WM 

m 

NA 

NA 


IH3H 

NA 


1800149 


\BLE4 

tFACE WATER SAMPLES 
LS PLUS CYANIDE 
licrograms per liter (ug/L) 
ye 3 of 4 


CG-SW-7 

CG-SW-8 

CG-SW-9 


CG-SW-11 


California G. 

Callfrortla G. 

Celllronia G. 

California G. 


California G. | 

Mxjva Confluent) 

Below Confluence 

Below Bagksy T. 

Below Bagley T, 


Above Confluence 

with Placer G. 

with Plattr G. 

Mine Drainage 

Mill Talllnga 

Mines 

w/ Animat ft 

2.524 

4.229 

5.26 

5.145 

4,195 

4.212 

6.62 

5.64 

6,46 

6.32 

5.6 

5.58 

247 

197 

207 

205 

211 

209 

107 

81.4 

91,5 

91.6 

93 2 

NA 

4675 

2683 

1872 

1833 

1620 

1637 

u 

U 

U 

U 

U 

U 

U 

u 

U 

U 

u 

U 

17 

18 

16 

17 

16 

16 

7 

4 

3 

3 

3 

3 

5.2 

3.9 

4.3 

4.3 

4.9 

4.6 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

18 

24 

21 

21 

14 

25 

510 

471 

317 

294 

235 

229 

8.5 

53.3 

24.9 

20 

15.4 

15.9 

7355 

4723 

4337 

4340 

4306 

4301 

NA 

NA 

NA 

NA 

NA 

NA 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

0.2 

u 

u 

u 

u 

U 

U 

u 

u 

u 

u 

U 

1 u 

u 

u 

u 

u 

1262 

1116 

1365 

1225 

1227 


NA 

NA 

z 

> 

NA 

NA 

8 U I 
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TABLE 4 


UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAL METALS PLUS CYANIDE 
Concentrations In micrograms per liter (ug/L) 

Page 4 of 4 


UPPER ANIMAS GAUGING STATIONS 

l - — T ' - ’ “ 1 - » ““ “ 'I _n 


Location 

1 UA-SW-CC48 

UA-SW-M34 

UA-SW-A68 

UA-SW-A72 | 

Analyte 

Cement Creek 
Above Confluence 
Witt) Animas River 

Mineral Creek 
Above Confluence 
With Animas R. 

Animas Wver 
Above 

Cement Creek 

Animas River 
Below Confluence 
Witt) Mineral Creek 

Flow (cfs) 

16 

92 

75 

234 

pH 

j 4.14 

7.19 

7.63 

7.19 

Conductivity 

1 595 

196.5 

173.2 

196.5 

Hardness 




j 

Aluminum 

4320 

1360 

87.6 B 

1000 | 

Antimony 

4 U 

4 U 

4 U 

4 U 

Arsenic 

6 U 

6.6 B 

6 U 

6 U 

Barium 

21.6 B 

24 B 

26 4 B 

22.6 B 

Beryllium 

1 U 

1 U 

1 U 

1 U 

Cadmium 

2 B 

1 U 

1.4 B 

12 B I 

Calcium 

138000 

431000 

42100 

50000 

Chromium 

1 U 

1 U 

1 U 

1 U 

Cobalt 

12.2 B 

3.8 B 

2 U 

3.2 B | 

Copper 

60.5 

52.2 

8.4 U 

29.5 | 

iron 

6690 

2330 

287 

1720 s 

Lead 

25.7 

7 

3 U 

6.6 | 

Magnesium 

7420 

3630 B 

2670 B 

3440 B | 

Manganese 

1470 

249 

981 

612 I 

Mercury 

0.2 U 

0.2 U 

0.2 U 

0.2 U j 

Nickel 

7.4 RT 

1.5 U 

1 U 

1.2 U J 

Potassium 

1280 B 

329 

449 B 

465 B j 

Selenium 

- 3 UJ 

3 UJ 

3 UJ 

3 Ujj 

Silver 

1 U 

1 U 

1 U 

1 U 

Sodium 

3780 B 

2090 B 

1810 B 

2110 B 

Thallium 

7 4 8 

6 U 

6 U 

6 U 

Vanadium 

i 2.1 B 

1 U 

1 U 

1U 

Zinc 

’ 

646 

238 

411 RT 

336 

IjCyanide 

8 UJ 

8 UJ 

8 UJ 

8 U 


1800149 
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TABLE 5 


UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAL METALS LOADING 
Reported in Grams per Day 
Page 1 of 4 


Location 



UA-SW-1 


BACKGROUND 
Upper Animas 


UA-SW-2 


BACKGROUND 
lipper Animas 


UA-SW-3 


UA-SW-4 


Anlmes River 
Downstream ol 


Above Denver Lake I Belov, Lucky Jack I DM1 and DM 2 I Burrows Gulch 


Flow (cfs 


H 


onductivi 


s 


Barium 


anqanese 


Mercu 


Nicke 


Selenium 


fiver 


anadium 



UA-SW-S 


Animas R 
Below DM-®, 
SO-2S-27 6 43 


1.957 


601 


96.4 


38.4 


UA-SW-6 


Animas R, 
Above 
California 0. 


2 446 


5. 


73 


39.2 


UA-SW-7 


Animas ft 


UA-SW-8 


Animas R. 


Below Confluence Above Confluence 


W/ California C. 


5512 


5.95 


178 


75.8 


WHh Bums G. 


11.18 


742 


183 


86.2 


UA-SW-9 


Animas R. 
Below Confluence 
With Bums G, 


14.387 


6.33 


153 


77 


UA-SW-1 0 UA-SW-1 1 


Animat R. 

Above confluence 
With Niagara G, 


1511 


14.407 


7.07 


1 


uminum 

3 


9.47 

6101.64 

19498 7 

13891,2 

14891.6 

14876 


171 


.7 


11148.1 


UA-SW-1 2 


Animas ft 
Above Confiut nee 
With Eureka G. 


14,0 


7, 


184.00 


11165.00 



um 

U 

U 

U 

6.42 

4 

89 

6.12 

27.56 


5 

B£9i 

3 




154.08 

97.8 

1 97 92 1 

303.16 


282.48 

200.49 

BB5SM 

2177 24 

1816,75 

1091 

47,92 

52.02 

179.14 

164.91 


3649.8 

3754.6 

42056.6 

35272.9 


20 


212.22 


35466,4 


91 

185.17 

17 

6.1 


35893.9 




27831.7 



nc 

i! 45.48 

6308 

14.35 


3740.85 

1064.88 

16508.4 

15456.4 

20502.9 

21215. 

8 

1 

EI51 



1800149 
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TABL 

UPPER ANIMAS SURFA 
TOTAL METAl 
Reported in G 
Page 2 


Location 

HC-SW-1 

BG-SW-1 

BG-SW-2 

BG-SW-3 

BG-SW-4 

Unalyte 

Horseshoe Crsek 
Above Confluence w/ 
Animas River 

BACKGROUND 
Bunrows G* 
Above Mine* 

Burrows G. 
Below Breeched 
Trane-been dtversn 

Burrows Gulch 
Below 

London Mine 

Burrows G- 
Below 

Intermittent Trtb 

plow (cfs) 

0.94 

0.268 

0.23 

0.76 

0,788 

(pH 

6.9 

4.38 

4.65 

4.63 

4.44 

SifiSWffB 

7.6 

155 

128.00 

191 

158 


37.2 

28.7 

297 

45.3 

43.1 


U 


M 

12367.1 

11132.5 


U 

U 

u 

U 

U 


U 

u 

u 

U 

U 

UBariu. 

14.1 

2.41 

10.4 

45.6 

43.34 


U 

0.67 

0.58 

5.7 

394 


U 

7.77 

6.44 

38 

28.57 


U 

U 

U 

U 

U 

Cobalt 

U 

U 

U 

U 

U 

Copper 

U 

27.14 

18.4 

136.8 

124.11 

Iron 

7.05 

62.98 

85.1 

285 

234.43 

1 

U 

10.72 

6.73 

11.4 

10 24 

llUlannanese 

2.35 

2041.49 

1132.18 

6237.7 

7299.5 


NA 

NA 

NA 

NA 

NA 

IlNIckel 

u 

U 

U 

209 

U 

Iselenlum 1 U 

U 

U 

U 

U 

Silver 

047 

013 

U 

U 

U 

Thallium 

U 

c 

c 

U 

u 

U 

Vanadium 

U 

c 

c 

U 

u 

U 

hHH 

72.85 

II 

1300.65 

4769 

4362 12 

llcyanide 

NA 

NA 


NA 

NA 


1800149 


5 


CE WATER SAMPLES 
,S LOADING 
rms per Day 
:of4 


1 


BG-SW-5 

PL-SW-1 

CN-SW-1 

GG-SW-1 

PY-SW-1 

BU-SW-1 

Burrows G. 

Placer Gulch 

Cinnamon Creek 

Grom* Gillen 

Picayune Q. 

Bums G, 

Above Confluence 

Above 

Above Confluence 

Above Confluence 

Above confluence 

Above Confluence 

wlAnlmts River 


W i Animas R, 

with Animas ft, 

wlili Animas R. 

WIUi Animas ft 

0.579 

0,954 ! 

1.832 

1,309 

2.256 

3.645 ' 

4.88 

5.45 

6.58 

6.53 

6.59 

7.45 

160 

141 

141 

170 

287 

127 

445 

49,2 

78.2 

95,5 

155 

NA 

7758.6 

2731.77 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

30.45 

47,8 

36.64 

32.7 

186.2 


2.9 


U 

U 

U 

U | 

21.75 

645 

U 

U 

U 

30.97 

U 

U 

U 

U 

U 

u | 

8.7 

U 

U 

U 

U 

u | 

87 

71.7 

U 

U 

u 

145.76 1 

156.6 

162042 

68.7 

55.59 

■n 

wmam 

7.25 

| 

U 

U 


30.06 i 

4083.4 

2208,36 

9 16 

6.54 


191,31 

NA 

NA 

NA 

NA 

NA 

■■ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.956 

U 

u 

U 

U 

U 

U 

U 

u 

u 

u 

U 

U 

u 

u 

u 

u 

IBH 

2134.27 

56.24 

3924 

33.84 

4955.84 

NA 

NA 

NA 

wmm 

NA 

NA 


ED 000552 00020872-00047 
















































































































































































































































































TA 

UPPER ANIMAS SURI 
TOTAL ME! 
Rep rated In 
Pag 


Location 

CG-SW-2 

CG-SW-3 

CG-SW-4 

CG-SW-5 

CG-SW-6 

Analyte 

California 0. 

Be tow 

Mountain Quma Mine 

California G 
Above B«Dkinlr>d 
of White Ppt 

California 6. 
Below Largo Group 
of Draining Mina* 

Tributary Balow 
OH-17 

California G. 
B« low Tributary 
CG-5 

'3BBR3MI 

0818 

1.137 

2.099 

0.031 

2.572 

■HI 

6.61 

4.61 

617 

3.69 

496 


273 

299 

235 

643 

177 


151 

117 

NA 

24.1 

92.5 

sssm 

255625 

14368.8 



272696 

[Antimony 

U 

U 

u 

U 

U 

lAraenic 

U 

U 

u 

U 

u 


53.17 

BM 

84 

1.482 


'HR 

6.14 

25.56 

36.75 

0.078 

45.01 

Cadmium 

IHSS 

17.32 

23.1 

1 68 


Chromium 

U 

U 

U 

U 

u 

Cobalt 

u 

U 

u 

U 

u 

Copper 

28.7 

68 16 

99.75 

1903 

102,88 

Iron 

598.6 

744.08 

1107 75 

14.35 

1903.28 

iHI 

IH 

3,98 

4.73 

23.56 

7.07 



31580.8 

429555 

1408 

51620 

Mercury 

NA 

NA 

NA 

NA 

NA 

Nickel 

IH 

U 

U 

U 

U 

(Selenium 

u 

U 

U 

U 

U 

m ih 

1HHI 

U 

U 

U 

U 


IH1 

U 

U 

U 

U 


IH 

U 

U 

U 

U 


in@9 

ihh 

6800.8 

375.1 

8114.66 

SMI 

IMHH 

IH 

BN 

NA 

NA 


1800149 


5 


FACE WATER SAMPLES 
ALS LOADING 
Grams per Day 
e 3of 4 


CG-SW-7 

CG-SW-8 

CG-SW-9 

CG-SW-10 

CG-SW-11 

CG-SW-12 

California G. 

CaUfronla G. 

CaUfronla G. 

California G. 

California G. 

California G. 

ttx»a Confluence 

Below Confluence 

Below Baglay T. 

Balow Baglay T. 

Below 

Above Confluence 


wltfl Placer 0, 

Mina Drainage 

Mill Taltlnos 

Mlnea 

wf Arenas R. 

2.524 

4.229 

526 

5145 

4.195 

4.212 

662 

5.64 

6.46 

6.32 

5.6 

5.58 

247 

197 

207 

205 

211 


107 

81.4 

91 5 

91.6 

93.2 

NA 1 


28359.3 


BI522M 

K9I 


u 

U 

u 

u 

u 

U 

u 

U 

u 

u 

u 

U 

107.27 

B9 

210,4 

218.62 

■ 

168.48 

44.17 

42.28 

39.45 

38.58 

31.44 

31.59 

32,81 

41.22 

56.55 

55.3 

51,35 

48.44 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

113.58 

253.68 

wmsm 

■KB 

146.72 

263.25 

3218.1 

4978.47 

4168,55 

— 


2411,37 

53.64 

563.38 

327,44 

257.2 

h mrm 

167.43 

46410 

mmmm 

57031.55 

55812,4 


45289.53 

NA 

NA 

NA 

NA 

NA 

NA 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2.114 

U 

U 

U 

U 

U 

U 

u 

U 

U 

u 

U 

U 

u 

U 

u 

u 

79632 

11796.1 

17949.75 

15779.2 


15163.2 

NA 

|na 

NA 

NA 

NA 

NA 


ED 000552 00020872-00048 










































































































































































































































































TABLES 


<? 


UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAL METALS LOADING 
Reported in Grams per Day 
Page 4 of 4 


UPPER ANIMAS GAUGING STATIONS 


Location 

UA-SW-CC48 

UA-SW-M34 

UA-SW-A68 

UA-SW-A72 

Analyte 

Cimfc 

Aixw« ConflmiK# 
With Anlmts Rlwt 

Mineral Creek 
Above Confluence 
With A/i knit ft. 

Anftma* River 
Above 

Cement Creek 

Animat River 
Be low Confluence 
With Mineral Creek 

Flow (cfsl 

18 

92 

75 

234 

pH 

4,14 

7.19 

7.63 

7.19 

Conductivity 

595 

196.5 

1732 

196.5 

Hardness 





Aluminum 

194400 

312800 

16425 

585000 § 

lAntimony 

NA 

NA 

NA 

NA 1 

(Arsenic 

NA 

1518 

NA 

NA 

Barium 

972 

5520 

4350 

13221 

Beryllium 

NA 

NA 

NA 

NA 

Cadmium 

90 

NA 

262.5 

702 

Calcium 

6210000 

99000000 

7893750 

2925000 

Chromium 

NA 

NA 

NA 

NA 

Cobalt 

549 

874 

NA 

1872 

Copper 

2722.5 

12006 

NA 

17257.5 

Iron 

301050 

535900 

538125 

1006200 

Lead 

1156.5 

1610 

NA 

3861 

Magnesium 

333900 

834900 

500625 

2012400 

Manganese 

66150 

57270 

183938 

358020 

Mercury 

NA 

02 

NA 

NA 

Nickel 

! 333 

1.5 

NA 

NA 

Potassium 

57600 

75670 

84187.5 

272025 

Selenium 

NA 

3 

NA 

NA 

Silver 

NA 

1 

NA 

NA 

Sodium 

170100 

480700 

339375 

1234350 

Thallium 

333 

6 

NA 

BA 

Vanadium 

945 

1 

NA 

BA 

Zinc 

29070 

54740 

770625 

196560 

Cyanide j 

NA 

NA 

NA 

NA 


1800149 


ED 000552 00020872-00049 


TABLE 6a 


>s 

s 

& 

to 


UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAL ALUMINUM LOADING 


20000 
10000 
0 J 



1 2 3 BG 4 S 6 CG 7 CNG GG PYG 8 BUG 9 10 11 NG 12 


Aluminum 


BG - Bums Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 


1800149 


ED 000552 00020872-00050 




TABLE 6b 



BG - Burns Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 


1800149 


ED 000552 00020872-00051 




Grams per Day 


TABLE 6c 


UPPER ANIMAS SURFACE WATER SAMPLES 
TOTAlnQOpPER LOADING 


1000 

500 

0 


BG 


U 11 « 


6 CG 


CNG GG PYG 
mm Copper 



BUG 


10 11 NG 12 


BG - Bums Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 
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Grams 


TABLE 6d 



BG - Burns Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 
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TABLE 6e 



BG - Bums Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 


i 
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Grams 


TABLE 6f 



Manganese 


BG - Burns Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 
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I 


BG - Bums Gulch 
CG - California Gulch 
CNG - Cinnamon Gulch 
GG - Grouse Gulch 
PYG - Picayune Gulch 
BUG - Burrows Gulch 
NG - Niagara Gulch 
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Gramsper Day 


TABLE 7a 


BURROWS QULCH SURFACE WATER SAMPLES 
TOTAL ALMMINUM LOADING 



Aluminum 
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Grains per Dgy 


TABLE 7b 




Grams per Day 


TABLE 7c 


BURROWS OULCH SURFACE WATER SAMPLES 
TOTAL copper LOADING 



Copper 


1800149 
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TABLE 7d 
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TABLE 7e 



i 


1800149 
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TABLE 7f 
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TABLE 7g 


a 6000 
§4000 
0 2000 

E 0 
0 


BURROWS GULCH SURFACE WATER SAMPLES 

TOTAL ZINC LOAEHUG 
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TABLE 8a 



DIO - Draining Mine 
2-12 - CG-SW-2 through 12 
PLG - Placer Gulch 
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Grams per Day 


TABLE 8b 



DIO - Draining Mine 

2-1 2 - CG-SW-2 through 12 

PLG - Placer Gulch 
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Grams per Day 


TABLE 8c 


CALIFORNIA GULCH SURFACE WATER SAMPLES 
TOTAL COPPER LOADING 



Copper 


DIO - Draining Mine 
2-12 - CG-SW-2 through 12 
PLG - Placer Gulch 
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Grams per Day 


TABLE 8d 


6000 

4000 

2000 

0 


CALIFORNIA GULCH SURFACE WATER SAMPLES 
TOTAL IRON LOADING 



Iron 


D10 - Draining Mine 
2-12 - CG-SW-2 through 12 
PLG - Placer Gulch 
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Grams per Di 


TABLE 8e 


600 

400 
200 
0 


CALIFORNIA GULCH SURFACE WATER SAMPLES 
TOTAL LEAD LOADING 


- 
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TABLE 8f 


€ 60000 
© 40000 

Q. 

g 20000 

2 0 

o u 


CALIFORNIA GULCH SURFACE WATER SAMPLES 

TOTAL MANGANESE LOADING 
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Grams per Day 


TABLE 8g 


CALIFORNIA GULCH SURFACE WATER SAMPLES 
TOTAL ZINC LOADING 



r 




: 




A 







■ 
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1 
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11 12 


DIO - Draining Mine 

2-1 2 - CG-SW-2 through 12 

PLG - Placer Gulch 
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TABLE 9 


UPPER ANIMAS SURFACE WATER SAMPLES 
DISSOLVED METALS 

Concentrations in micrograms per liter (ug/L) 

Page 1 of 3 
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UPPER ANIMAS 


DISSOLVED 
Concentrations in micro 
Page 2 


Location 



BG-SW-2 

BG-SW-3 

BG-SW-4 

Analyte 

|§9 

BACKGROUND 
Burrows G. 
Altovs Mins* 


Burrows G. 
Bslow 

London Mine 

Burrows G. 
Below 

Intermittent Trib 

H95SHI 

heii 

0.268 

0.23 

0.76 

0.788 

61 

6.9 

WKKSSfm 

4.65 

4.63 

4.44 


7.6 

165 

128.00 

191 

158 


37.2 

28.7 

29.7 

45.3 

43.1 


U 

6840 

3474 

6650 

5695 

Antimony 

U 

U 

U 

U 

U 

Arsenic 

U 

U 

U 

u 

U 

Barium 

7 

17 

32 

24 

21 


U 

1 

1 

3 

3 


U 

12.9 

122 

17.7 

15.2 


1200 

1300 

1180 

2380 

2160 

i^R5?55SB! 

U 

U 

U 

U 

U 

fcobalt 

U 

11 

U 

8 

10 


U 

41 

33 

72 

65 

Iron 

6 

67 

135 

135 

106 

Lead 

U 

15.6 

11.6 

5.9 

5.3 

Magnesium 

U 

U 

U 

U 

U 

Manganese 

1 

K!1 

2016 

3274 

2919 

Mercury 

NA 

NA 

IBM 

NA 

NA 


U 

U 

U 

U 

U 


270 

mmm 

mmm 

810 

800 

Hselenium 

U 

u 

u 

U 

U 


: u 

u 

u 

U 

U 

illRffiSMB! 

i 30 

2013 

■9 

mmm 

2264 


U 

U 

u 

u 

U 

Vanadium 

u 

u 

u 

u 

U 

Zinc 

12.9 

936 

9.94 

14.2 

13 7 


NA 

NA 

NA 

NA 
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SAMPLES 


METALS 


grams 
of 3 


per liter (ug/L) 
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UPPER ANIMAS 


/ 


DISSOL 
Concentrations in rr 

Pa 




Location 


CG-SW-2 

CG-SW-3 

CG-SW-4 

CG-SW-5 

CG-SW-6 

■Analyte 


California Q. 
Below 

Mountain Quean Mine 

California O. 
Above Beginning 
of White Ppt. 

CaHfomla G. 
Below Large Group 
Of Draining Mines 

Tributary Below 
DM-17 

California G. 
Below Tributary 
CG S 



0.818 

1.137 

2.099 

0.031 

2.572 

IHI 


6.61 

— 

6.17 

3.69 

4.96 

smsm 


273 

299 

235 

643 

177 



151 

117 

m^m 

24 1 

92.5 



315 

3581 

■a 

mm 

2094 


1 

U 

U 

u 

u 

U 


1 

U 

U 

u 

u 

U 


1 

26 

19 

18 

18 

15 


1 

3 

9 

1 

1 

5 

Cadmium 


1.2 

8 

3.9 

21.3 

6 

Calcium 



mm 

NA 

9300 

4100 

Chromium 

1 

U 

u 

U 

U 

U 

\mmm 

1 

U 

u 

U 

U 

U 

Copper 


9 

18 

9 

228 

9 

Iron 


U 

38 

63 

184 * 

58 

Lead 


U 

U 

0.9 

276 

U 

Kfl 

1 

U 

U 

U 

U 

U 

Manganese 


1538 

11100 

8044 

1760 

7982 

Mercury 


NA 

NA 

NA 

NA 

NA 

Nickel 


U 

U 

U 

U 

U 

Potassium 


9600 

1120 

NA 

1 

1000 


1 

U 

U 

U 

U 

u 

HB9HR 


u 

u 

U 

u 

u 

am 

1 

252 

1776 

1316 

4915 



1 

U 

U 

U 

U 

u 


I 

u 

U 

u 

U 

u 

llzinc 


52 

38 

NA 

8.13 

30.3 

fcyanide 


NA 

NA 

NA 

NA 

NA 
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9 


RFACE WATER SAMPLES 
VED METALS 
ticrograms per liter (ug/L) 
ge 3 of 3 


n 


CG-SW-7 

CG-SW-8 

CG-SW-9 

CG-SW-10 

CG-SW-11 

CG-SW-12 I 

California G. 

CaHfrorda G. 

Califrortia G. 

California G. 

California G 

California G, I 

Vbove Confluence 

Below Confluence 

Below Begley T. 

Below Begley T. 

Below 

Above Confluence I 


with Placer G. 

Mine Drainage 

Mill Tellings 

Mines 

mi Animus ft 1 

2.524 

4229 

5,26 

5.145 


4.212 1 

6.62 

5.64 

6.46 

6.32 

5.6 

ama 

247 

197 

207 

205 

211 

mmm 

107 

81.4 

91.5 

91.6 

93.2 

mmm 

728 

441 

287 

280 

205 

220 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

15 

16 

16 

16 

16 

16 fl 

4 

2 

2 . 

2 

2 

2 | 

5.7 

4.5 

5 

5.1 

4.9 

3.8 

3580 

3100 

3250 

3270 

3350 

NA 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

11 

9 

9 

9 

14 

40 

73 

77 




U 

4.4 

2.9 

2.6 

1.8 

2.7 

U 

U 

U 

U 

U 

NA i 

7132 

4451 

4243 

4326 

4327 

4303 

NA 

NA 

NA 

NA 

NA 

NA 

U 

U 

U 

U 

U 

U 

1300 

1020 

1130 

1160 

1180 

NA 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

1232 

1073 ' 

1289 

mmsm 



U 

U 

U 

u 

u 

U 

U 

U 

U 

u 

u 

U 

35.8 

17,5 

31.3 

31.3 

31.8 

m 

NA 


imH 

NA 

NA 

mmmm 
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TABLE 10 


UPPER ANIMAS SURFACE WATER SAMPLES 
ORGANIC COMPOUNDS 

Concentrations In micrograms per kilogram (ug/kg) 

Page 1 or 1 


1 """ " ' " 1 

Location 


UA-SW-A68 

UA-SW-CC48 

UA-SW-M34 

UA-SW-A72 

UA-SW-4 

UA*SW-10 

CG-SW-12 

SW-BU-1 

Analyte 


Animat River 
*Jx>ve Coolloenea with 
Cement Curt 

Cement Cieek 
Above Confluence 
ml Anlmce River 

Mineral Creek 
Above Confluence 
ml Anlmae River 

Anlnvos River 
Below Coriilgmci 
w/ Mlntral Creek 

Upper Anlmae 
Downitr eem el 
Burrowe Oulch 

Animat River 
Below 

Sliver vvinsi Mine 

California Gulch 
Above Confluence 
wl Animat River 

Burn* Gulch 
Above Confluence 
•#1 Animat River 











TOTAL ORGANIC CARBON (TOC) 


u 

u 

1000 

u 

1000 

1000 

1000 

u 











VOLATILE ORGANIC COMPOUNDS 










Trlchloroettiene 





0 6 J 


0.4 J 



2-Hexanone 






8 J 




1 ,1 ,2.2-Tetrachloroethane 






3 J 




Toluene 


0.2 J 

0.2 J 

0,5 J 

0.6 J 

0.2 J 

0,4 J 

0,3 J 

0,6 J 





















PESTICIDE ORGANICS 










Dleledrln 







0.0028 J 
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UPPER ANIMAS 


TOTAL META 
Concentrations in mitti 
Pa 


1 


RHM 

UA-SE-1 

UA-SE-2 

UA-SE-3 

msmm 

UA-SE-5 


BACKGROUND 

BACKGROUND 

Upper Animas 

Anlme* River 

Anlme* ft. 


Upper Animas 

Upper Anlmts 

Below 

Oownetreem of 

BaJowOM-9. 

Analyte 

Above Denver Lake 

Below Lucky Jack 

OM-1 and DN-2 

Btnrew* Gulch 

SQ-26-27& 43 



mmm 

6970 

6480 

6620 

[Antimony 1 

1.2 U 

mmm 

1.2 U 

1.3 B 

1 U 

5H 

61.5 

68.9 

58.2 

30.6 

395 

[Barium 1 

82.6 

67.3 

60.8 

28.2 B 

34.4 B 

. fflBH 

0.65 B 

1 B 

0 91 B 

0 92 B 

1.2 

Cadmium 

1.4 

4.6 

5.6 

2.7 

8,6 

Calcium 1 

2740 

2160 

2250 

1770 

1570 


7.2 

12 B 

2.8 U 

4 1 

6 _ 


10.4 B 

7.9 B 

81 B 

6.4 B 

11.2 

.SSHSHBs 

24.1 

24.5 

26.6 

54.4 

74.8 

[iron 

28100 

18500 

mmm 

12100 

mmm 

mmm 

85.8 

109 

91.1 

86.5 

363 

[Magnesium 

4740 

2410 

4130 

3490 

3750 



1250 

— 

1550 

2850 

[Mercury 

0.12 UJ 

0.12 UJ 

0.11 UJ 

Mfiffffi 

0.1 UJ 


1 5 B 

2.9 B 

3.6 B 

4.1 B 

5.5 B 


| 

■sees 

1560 

918 B 

825 B 


1.2 U 

1.2 u 

1.2 U 

1.2 U 

1 U 

EWMmU 

1.1 B 

0 58 B 

0.81 B 

3.3 

1 B 

[soidum 

138 B 

113 B 

112 B 

100 B 

9 2 B 


1.4 U 

15 U 

1.4 U 

14 U 

1.2 U 

Vanadium 

35.8 

22 

22,3 

11.5 B 

18 

Zinc 

377 

481 

603 

263 

877 

BH 

1 . NA 

NA 

NA 

0.47 UJ 

NA 
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11 


SEDIMENT SAMPLES 
LS PLUS CYANIDE 
igrams per kilogram (mg/kg) 
ge 1 of 4 


UA-SE-6 


UA-SE-7 


UA-SE-8 


UA-SE-9 


UA-SE-10 


UA-SE-11 


UA-SE-12 


Animat R. 
Abovs 
California G. 


Animas It 
Beto* Confluence] 
VW California G. 


Animas ft j 
Abeve Cofifluanco 
With Gums G. | 


Animas ft 
Below Confluence! 
With Bums G. 


Animas R. 

Below 
Stiver Wing 


Animas R. 
Above Confluence 
With Niagara 6 


Animas ft 
Above Conftuerkce 
With Eureka G. 


8950 


11500 


10400 


12400 


8990 


9420 


7980.00 


1.2 U 


1.5 B 


11 U 


1.5 B 


1.2 U 


2.3 B 


2.1 B 


43.6 


34.5 


29.5 


48.2 


33.6 


43.8 


59.9 


60.1 


114 


112 


79.9 


50.7 


81 7 


66.2 


1.9 


3.2 


2.1 


2,2 


1.6 


19 


1.7 


15 


11.2 


4.8 


10.3 


4.2 


10.9 


8.2 


1690 


2530 


2740 


3060 


2410 


2320 


2220 


308 


6.1 


7.2 


7.8 


5.9 


62 


4.8 


18.4 


19.7 


126 


15.4 


10 8 B 


12.4 


115 B 


134 


236 


177 


225 


145 


313 


287 


19300 


23200 


23400 


27400 


21800 


19900 


22300 


527 


1050 


210 


576 


672 


585 


1370 


3990 


5210 


6700 


7360 


6250 


5960 


5270 


4950 


8950 


4580 


6400 


3610 


5850 


4780 


0.13 UJ 


012 U 


0.1 UJ 


0 13 UJ 


0.12 UJ 


0.11 UJ 


0.12 UJ 


6 9 B 


7.1 B 


7.7 B 


9.1 B 


6.4 B 


8,2 B 


6.9 B 


1370 


1260 


1090 B 


I860 


977 B 


1240 


1060 B 


12 U 


2.6 


11 U 


1.3 U 


12 U 


1.9 


1.2 U 


2.6 


1.4 8 


2.2 B 


1.1 B 


2,3 B 


2.2 B 


108 B 


114 B 


104 B 


128 B 


113 B 


119 B 


108 B 


2.1 B 


15 U 


1.3 U 


16 U 


1.4 U 


1.4 U 


1.4 U 


12.7 


19.4 


27.1 


31.8 


22.6 


2.2 


20.3 


1080 


1830 


1060 


1690 


804 


1650 


1300 


iNA 


NA 


NA 


NA 


0 44 UJ 


NA 


NA 


ED 000552 00020872-00075 
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UPPER ANIMA 
TOTAL MET 
Concentrations in m 

F 




Location 

HC-SE-1 

BG-SE-1 


BG-SE-3 

BG-SE4 

Analyte 

NomstiM Creek 
Above Confluence w/ 

Animas River 

BACKGROUND 
Burrow* G. 
Above Mines 

Burrows G, 
Below Bmsched 
Trine-bean dlversn 

Burrows G. 
Below 

London Wo* 

Burrows G. 
Below 

Intermittent TrtD 

!9B 

6720 


9950 

14600 

16500 

lAntimony \ 

1.2 U 

3.2 B 

18 B 

2 4 B 

1.1 U 

ifffflaai 1 


114 

68.9 

72.6 

49 3 

itSSOBBI 

36 4 B 

61.3 

485 

77.8 

78.9 

Beryllium 

£§BEX1 

0.69 B 

1 B 

2.7 

3 

(Cadmium 

2.4 

0.68 B 

0.81 B 

106 

8.6 


3260 

578 B 

762 B 

696 B 

1080 B 

SSSSBSi 

2.6 

4 

2.3 B 

6.6 

4.4 

Jcobalt 

7.4 B 

107 B 

13.1 

43.7 

25 


33.1 

72.5 

62 1 

269 

215 

|lron 

14700 

32100 

31600 

30900 

27400 

(Lead 

100 

397 

399 

627 

352 

Magnesium 

4340 

1330 

1480 

1540 

2350 

Manganese 

1290 

1810 

2540 

15200 

8880 

Mercury 

013 U 

0.12 UJ 

0.12 UJ 

0.11 UJ 

0.11 U 

Nickel 

7.7 B 

1.9 B 

2 B 

6.7 B 

6.5 B 



— 

1290 

1260 

1630 


| 1.2 U 

1.3 U 

1.2 U 

4.4 

2.2 

,1b 

1 0.63 B 

2.1 B 

1.6 B 

3.3 

23 

mmmm 



EHSSE9 

106 B 

97.1 B 

'sum 

1.4 U 

15 U 

1.5 U 

1.4 U 

1.4 U 

[vanadium 

1 13.3 

13.4 

8 3 B 

8 6 B 

10.9 B 

pawn 

IBn 

198 

351 B 

748 

771 

I'MSSBHE 

Si 

NA 

NA 

■■ 

NA 
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TABLE1 1 

S SEDIMENT SAMPLES 
ALS PLUS CYANIDE 
Migrants per kilogram {mg/kg) 
*age 2 of 4 


BG-SE-S 

PL-SE-1 

CN-SE-1 


wzmm 

EZ3EJ 

BU-SE-1 | 

Burrows 0- 

Placer Gulch 

Cinnamon Creek 

Grouse Gulch 

Picayune G. 

Bruns G, 

Bums G, I 

Above Confluence 

Above 

Above Confluence 

Above Confluence 

Above confluence 

Above Mines 

Above Confluence 1 

w/AMmts River 

Celilomta G. 

W/ Animas R. 

wtth Anlme* ft 

wtth Animai R. 

son a so w 

wrth Animas R. 1 

14500 

8070 

10300 U 

11600 

9090 

27000 


1.1 u 

3 B 

1.2 U 

1.2 U 

1,2 B 

2.8 B 

■ESS! 

325 

30 3 U 

16,8 

46.1 

34.2 

113 

117 

57.7 

448 

29.7 B 

42.8 B 

206 

46,3 B 

53,9 

2.3 

3.1 

0.77 U 

1 8 

0,92 B 

5.5 

1.5 RT 

6.6 

8.9 

0 25 U 

0.24 U 

0.98 B 

376 

28.2 

963 B 

1120 B 

3230 

3070 

6570 

1140 B 


3.4 

9 

5.3 

6.5 

5.3 

7.1 

4 f 

24.8 

9 6 B 

9 9 B 

12 B 

17 8 

134 

7.8 B I 

166 

338 

28.7 

27.4 

38.1 

1520 

2210 j 

20400 

20100 

24500 

27100 

24900 

20800 

25800 1 

306 

1050 

44.6 

33.7 U 

60.3 

10900 


2430 

3130 

8810 

9310 

6040 

wmm 

3070 | 

7280 

31500 J 

1180 

1310 J 

4740 J 

KS553H 

7100 J S 

011 UJ 

0.12 U 

0.11 U 

0.12 U 

0.11 U 

0,11 u 

0,11 u 

5.7 B 

6.5 B 

5.7 B 

6.7 B 

9 B 

1 “ “1 
4 6 B 

4.3 B 

1180 

544 B 

937 B 

1160 B 


1750 

mrrm 

1.2 

8.8 

1.2 U 

1.2 U 

1.2 U 

6.1 

2 

19 B 

18.9 

0.49 U 

0.53 B 

3 

15.6 

14.2 

107 B 

85.3 B 

118 B 

116 B 

il^i 

130 

103 B 

14 U 

1.5 U 

1.5 U 

1.5 U 

1.6 B 

wmm 

1.5 U 

8 5 B 

11 B 

27.8 

30,3 

21.1 

21 8 

9 B 

578 

1150 

94 

126 

266 

3430 

3480 

NA 

NA 

NA 

NA 


NA 

l.lbllli 
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TABLE 11 


UPPER ANIMAS SEDIME 
TOTAL METALS PLUJ 
Concentrations in milligrams p 
Page 3 of A 




■mm 

CG-SE-2 


CG-SE-4 

CG-SE-6 

CG-SE-7 

Analyte 

Cilffomle G, 
Below 

MounblnQunnliM 

1 

E9 

Ci Mo mfi G. 

B fltow Urge Group 
of Qndnlim Minn 

California G 
Below Tributary 
CG-5 1 

California G. 
Above Confluence 
with Placer G. 

{Aluminum 

I1M 

16000 

15700 

14800 

16000 


1.2 U 

1.2 U 

1.2 U 

1.2 U 

1.1 u 


23.4 

14,3 

15.4 

25.3 

30.1 

iBarium 

796 

43.5 B 

47.9 8 

55 

59.2 

mmm 

601 

3.4 

4.5 

4.2 

5.7 

iCadmlum 

1.2 B 

1 B 

3.9 

2.4 

2 

(Calcium 

2030 

2390 

1960 

1520 

1710 

,mn 

7.1 

5.9 

4.65 

5.8 

6.1 


15.8 

18 

. 15.1 

198 

16.3 

Copper 

161 

176 

152 

202 

187 

Iron 

43400 

33900 

30000 

30900 

35100 

Lead 

78.6 

792 

164 

242 

164 


8160 

7910 

6980 

6270 

7070 

lillBI 


3090 

4080 J 

5700 J 

6570 J 

| Mercury 

0.12 UJ 

0.13 U 

0.13 U 

0 12 U 

Oil u 

iNickel 

8.3 B 

9.2 B 

91 B 

7 6 B 

7.3 B 

ipotassium 


857 B 

649 B 

959 B 

858 B 


im 

1.2 U 

1.2 U 

1.2 U 

1.6 

isgmi 

mmm 

■Bl 

0.87 B 

1.4 B 

1.7 B 

USodium ( 

] 140 B 

124 B 

134 B 

116 B 

116 B 

Bl 

imm 

1.5 U 

1.5 U 

15 U 

1.4 U 

{vanadium 

vmmm 

37.4 U 

29.9 

26.9 

27.6 

199MI 

423 

336 

484 

467 

494 

Isami 


IS9HH 

mmm 

NA 

NA 
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CYANIDE 

sr kilogram (mg/kg) 


— 


CG-SE-8 

CG-SE-9 


CG-SE-12 

CaHlrenlaG. 
Below Confluence 
with Placer 0. 

Csllfronla G. 
Below Begley T. 
Mine Drainage 

California G. 
Below Baglay T. 
Mill Tilling* 

California G. 
Below 
Mints 

California G 
Above Confluence 
wf Anlmaaft. 

10300 

14900 

14500 

14600 

12500 

3 4 B 

2.4 B 

1.3 B 

2.5 B 

2.4 B 

49.1 

45,7 

42.4 

32 

44.6 

131 

116 

118 

90 

126 

2.5 

5 

4.6 

4.8 

5.2 

6 

7.9 

6.6 

4.6 

B.6 

1210 B 

1510 

1870 

1800 

1550 

7.9 

8.8 

7.3 

88 

8.6 

17.7 

27.3 

17.5 

18.6 

27.2 

396 

472 

297 

200 

334 

24500 

31200 

31600 

32000 

28200 ! 

3020 

1790 

1380 

1090 


3380 

4910 

5920 

6010 

mam wm 

22800 J 

19900 4 

11600 J 

mammm 


0 12 U 

0.13 U 

0.13 U 

0,12 U 


5.4 B 

7,5 B 

8,9 B 

7,5 B 

7.5 B 

!■ HO 

957 B 

895 B 

1010 B 

1340 

6 

4.6 

2.8 

2.8 

5.3 

8.2 

6.8 

3.8 

4.4 

6.2 

101 B 

118 B 

124 B 

106 B 

96.3 B 

1.5 U 

1.6 U 

1.6 U 

15 U 

1.5 U 

12.8 

21.5 

24.2 

24.6 

16.2 

1040 

1400 

mm 

mmm 

mmxm, 

NA 

NA 

wmmm 

BBI 

mmmm 
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TABLE 11 


UPPER ANIMAS SEDIMENT SAMPLES 
TOTAL METALS PLUS CYANIDE 
Concentrations in milligrams per kilogram (mg/kg) 
Page 4 of 4 


1 UPPER ANIMAS GAUGING STATIONS 1 

Location 

UA-SE-CG48 

UA-SE-M34 

UA-SE-A68 

UA-SE-A72 1 

Analyte 

1 Ctment Cratk 
I Above Cenfluansa 
With Animas Alvar 

Mliitnl Creek 
Aboy« Confluence 
With Animas R. 

AAlmil Ww 
AbOvfl 

Cement Creek 

Animat River 1 

Below Confluence II 

WWi Mineral Creek H 

Aluminum 

8860 

12500 

7600 

1 

9720 I 

Antimony 

6.3 B 

2.6 B 

2.1 B 

1.7 B I 

Arsenic 

40 

32.1 

135 

314 1 1 

Barium 

371 

116 B 

154 

134 

Beryllium 

0.79 U 

1.5 

0 92 B 

1.1 U 

Cadmium 

0 3 U 

6.7 

4.6 

2.9 

Calcium 

1580 

2590 

2620 

2250 

Chromium 

36 

5.8 

4.7 

4,8 

Cobalt 

9 5 B 

44.5 

9.1 B 

13.5 

Copper 

58.7 

473 

193 

206 

Iron 

41900 

40500 

21600 

39900 

Lead 

310 

510 

770 

664 

Magnesium 

3760 

2690 

5020 8 

4460 B 

Manganese 

744 J 

4540 J 

4090 J 

2900 

jMercury 

015 U 

0.33 

0.11 U 

0 13 UJ 

Nickel 

4.5 B 

9 8 B 

10.2 

5.3 B 1 

Potassium 

1890 

1780 

1310 

1550 

Selenium 

1.5 U 

13 U 

1.2 U 

1.3 U | 

Silver 

2 9 U 

2.1 U 

3 U 

3.2 

Sodium 

173 B 

251 B 

117 B 

166 B 

Thallium 

1.8 U 

1.5 U 

15 U 

1.5 U 

Vanadium 

249 

23.3 

17.7 

27.4 

Zinc 

176 

620 

1070 

807 1 

Cyanide 

058 U 

052 U 

0.047 U 

0.52 UJ 1 


1800149 


ED 000552 00020872-00078 































TABLE 13 


SILVERTON RESIDENTIAL SOIL SAMPLES 
TOTAL METALS 

Concentrations in milligrams per kilogram 
Page 1 of 1 


Location 


OP-SL-1 

OP-SL-2 

Analyte 


Residential Soli 
North ot 
Reese Street 

Residential Soli 
East ot 
10th S Bluff 

Aluminum 


14000 

7190 

Antimony 


1.4 U 

4.8 B 

Arsenic 


13.4 

27.9 

Barium 


264 

395 

Beryllium 


0.87 B 

0.8 U 

Cadmium 


0.39 B 

3.7 

Calcium 


5410 

4350 

Chromium 


8.8 

102 

Cobalt 


5.6 B 

11.8 B 

Copper 


95.8 

264 

Iron 


21700 

36100 

Lead 


205 

1840 

Magnesium 


4100 

2610 

Manganese 


575 J 

3580 J 

Mercury 


0.14 U 

0.51 

Nickel 


8.6 B 

8 B 

Potassium 


2490 

2220 

Selenium 


10.8 

1.3 

Silver 


2.1 U 

7.3 

Sodium 


166 B 

147 B 

Thallium 


1.6 U 

1.5 U 

Vanadium 


22.6 

27 1 

Zinc 


126 

939 

Cyanide 


NA 

NA 
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TABLE 14 


UPPER ANIMAS RESIDENTIAL SOIL SAMPLES 
ORGANIC COMPOUNDS 

Concentrations in Micrograms per Kilogram <ug/kg) 
Page 1 of 1 


1 m " " 

i J 


! 


Location 

5 OP-SL-1 

OP-SL-2 

Analyte 


Re^MdthUiM Soil 
North t>1 

R**i<3*ntiai soil 

art 

101ft A Bluff 

VOLATILE ORGANIC COMPOUNDS 




Toluene 


0.9 J 

0.4 J 





SEMIVOLATILE ORGANIC COMPOUNDS 

l! 


Dibertzofuran 

t 

110 J 

Fluorene 

!! 

66 J 

Anthracene 

ii 

120 J 

Carbazole 

s 

140 J 

Fluoranthene 

1 

1200 

Pytene 



1100 

Benzo la) anthracene 



680 J 

Chrvsene 



860 

Benzo (bl fluoranthene 



1400 

Benzo (k> fluoranthene 



460 J 

Benzo (a) pyrene 



790 J 

Indeno (1.2,3 - cd- pyrene 



900 

Dibenz (a.h) anthrazene 



260 J 

Benzo (g,h,i) perylene 



850 

Naptha lene 



150 J 

2-Methylnaphthalene 

L 


180 J 

Acenaphthylene 



130 J 





PESTICIDE OGRANICS 




Heptachior 

;i 

9 

2,3 J 

AMrfn 

li 0.32 J 

1.2 J 

Heptachior epoxide 



0.79 J 

4.4* DDE 


0.38 J 

3.1 J 

Endrirt 


0.18 J 

4.5 J 

pPDT 



4.1 J 

iMethoxvchlor 


1 J 
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TABLE 15 


ANIMAS RIVER GROUNDWATER WELLS SAMPLES 
TOTAL METALS 

Concentrations in mlcrograms per liter (ug/L) 

Page 1 of 1 


Location 


GW-1 

GW-3 

GW-4 I 

Analyte 


Monitoring WeU 
in Campground 
Along Animat R. 

Monitoring W«ii 
Above Confluence 
With Mineral Cr. 

Monitoring Well 
Ne*r Old Unnflll 
Along Animal R. 1 

Flow (cfs) 


NA 

NA 

NA 

pH 


6.15 

5.88 

4.59 

Conductivity 


1280 

141 

330 

Hardness 





Aluminum 


438 

127 U 

1350 

Antimony 


4 U 

4 U 

4 U 

Arsenic 


6 U 

6 U 

6 U 

Barium 


40 7 B 

17.3 B 

14.9 B 

Berylium 


1 U 

1 U 

1 U 

Cadmium 


29 

1 U 

4.7 B 

Calcium 


239000 

26200 

51000 

Chromium 


8.1 B 

1 U 

1 U 

Cobalt 


2.7 B 

2 U 

2 U 

Copper 


28 

15.3 B 

49.1 

Iron 


467 

144 

56.6 U 

Lead 


4.4 

3 U 

3 U 

Magnesium 


14100 

2250 B 

2870 j 

Manqanese 


44800 

27.5 

273 

Mercury 


0.2 U 

0.02 U 

0.2 U 

Nickel 


23.4 8 

1.7 U 

3.1 U 

Potassium 


8290 

368 B 

1650 B 

Selenium 


20.1 J 

3 UJ 

3 UJ 

Silver 


7.4 B 

1 U 

1 U 

Sodium 


9820 

1610 

2200 B 

Thallium 


13.7 

6 U 

6 U 

Vanadium 


1 U 

1 U 

1 U 

Zinc 


5330 

280 

1010 

Cyanide 


8 U 

8 U 

8 U 
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TABLE 16 


UPPER ANIMAS GROUND WATER MONITORING SAMPLES 
ORGANIC COMPOUNDS 

Concentrations In micrograms per kilogram (ug/kg) 
Page 1 of 1 








. 

Location 

GW-1 

GW-3 

GW-4 

Analyte j 

VOLATILE ORGANIC COMPOUNDS 

GW Monttoilng Well 
In 

SHveiion Campground 

GWMonttwIngWell 
North ol 

Swag* Treatment Plant 

GW Monitoring Well 
In 

Old landfill Location 

(Methylene Chloride 

0.5 J 


i j 

ITrichloroethene 

0,2 J 



Toluene 


0.6 J 


1 
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TABLE IT 


UPPER ANIMAS QUALITY CONTROL SAMPLES 
ORGANIC COMPOUNDS 
Concentrations in Micrograms per Liter (ug/L) 
Page 1 of 1 




1 



II 1 

Location 


SW-400 

SW-500 

SW-700 

SW-80Q 1 | 

Analyte 


Equipment Rlnsate 
lor 

Sediment Sampling 

Duplicate for A-72 

Equipment Rlnaate 
foe 

Soli Sampling 

Reid Blank H 

Day 2 | 

VOLATILE ORGANIC COMPOUNDS 






Methylene Chloride 



0.4 J 


2 J 

Chloroform 





0.4 J 

Toluene 


0.4 J 










PESTICIDE ORGANICS 






Dieldrin 




0.0028 J 
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O) O) Ol cn 


SITE INSPECTION 
SAMPLE ACTIVITIES REPORT 
UPPER ANIMAS WATERSHED 
SAN JUAN COUNTY, COLORADO 
CO 0001411347 


1.0 INTR ODUCT ION 

The Hazardous Materials and Waste Management Division (HMWMD) of the Colorado 
Department of Public Health and Environment (CDPHE) conducted sampling activities 
as part of a Site Inspection (SI) of the Upper Animas Watershed, located near the Town 
of Silverton, in San Juan County, Colorado. The SI was performed by CDPHE under a 
Cooperative Agreement with the U.S. Environmental Protection Agency, Region VIII 
(EPA). This SI was designed to bridge with sampling efforts of the Colorado Division of 
Minerals and Geology's (DMG) Non Point Source Animas River Targeting Continuation 
Project, as possible under a routine SI. 

Site reconnaissance and sampling of mine waste rock source characterization samples 
were conducted between August 9 and 14, 1997. Inorganic aqueous and sediment 
sampling activities occurred on September 4; organic aqueous and sediment sampling 
activities occurred on September 16, 1997. Ground water sampling activities were 
carried out on September 15, 1997. Opportunity residential soil samples were 
collected on September 16, 1997. The sampling was performed in accordance with the 
Upper Animas Watershed Sample and Analysis Plan (CDPHE, 1997), approved by 
EPA on July 30, 1997, except as noted in Section 3.0, "Deviations from the Sample 
Plan", of this report. 

This report documents activities conducted in the field including field observations, 
sample locations, and recorded field parameters. Deviations from the approved sample 
plan are documented as well as the rationale. For a more complete discussion of the 
site history or sampling rationale, the reader is referred to the Upper Animas 
Watershed Sample and Analysis Plan (CDPHE, 1997). 
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2.0 SA M PLI N G ACT IV ITIES 


Mine waste rock source characterization samples were collected by one CDPHE 
employee between August 1 1 and 14, 1997. Ground water samples were collected on 
September 1 5, 1 997 by one CDPHE employee assisted by one Bureau of Reclamation 
employee. The inorganic sediment and aqueous component of the sampling activities 
were carried out in the Upper Animas Watershed by one CDPHE employee and 
volunteers on September 4, 1997. Sediments and aqueous samples collected for 
organic analyses, and aqueous samples collected for total organic carbon (TOC) 
analyses were collected by one CDPHE employee on September 15 and 16, 1997. 

Two opportunity residential soil samples were collected by one CDPHE employee on 
September 16, 1997. One vehicle was used to transport sampling equipment, sample 
containers, coolers, and personnel to the site. 

Sample containers for aqueous metals, cyanide, and volatile organics analyses were 
preserved in the field. Sample containers for aqueous total organic carbon were 
preserved in the laboratory. Bottles used to contain aqueous samples for metals 
analyses were preserved with nitric acid, bottles used to contain aqueous samples for 
cyanide analyses were preserved with sodium hydroxide, while those for volatile 
organics analyses were preserved with hydrochloric acid. Bottles used to contain 
aqueous samples for total organic carbon analyses were preserved with sodium 
thiosulfate. Jars used to contain source, sediment and opportunity soil samples for 
analyses of the above constituents were not preserved. 

All jars and bottles were labeled before sampling. Traffic Reports were completed 
before sampling. Upon collection, all samples were immediately placed in coolers with 
ice; prior to shipment, the coolers were drained of excess water and repacked with 
"blue ice”. The samples were shipped via Federal Express overnight delivery in three 
shipments: Inorganic samples (sediments; source characterization; 10% of DMG 
aqueous sampling sites; aueous and sediments samples from the 4 USGS Gaging 
Stations; groundwater samples; and opportunity soil samples) were shipped on 
September 17, 1997, 1500 hours. Total organic carbon samples (10% of DMG aqueous 
sampling sites and aqueous samples from the 4 USGS gaging stations) were shipped 
on September 17, 1997, 1500 hours. Organic samples (10% of sediments collected by 
CDPHE; 10% of the aqueous samples (plus co-locacted sediment samples) collected 
by DMG; aqueous and sediment samples from the 4 USGS Gaging stations; 
groundwater samples; and opportunity residential soil samples) were shipped on 
September 18, 1997, 1500 hours. 
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Samples were shipped to: 


Inor g ani c S emples 
Chemtech Consulting Group 
110 Route 4 

Englewood, New Jersey 07631 

Total Organic Carbon 
Acculabs Research 
4663 Table Mountain Drive 
Golden, Colorado 80403-1650 


Organic Samples 

DataChem Labs, Inc. 

960 W. LeVoy Dr. 

Salt Lake City, Utah 84123 


Following shipment of the organic samples to the laboratory, the lab contacted CLASS 
to inform them of two problems encountered: first, the samples arrived having 
temperatures of 10 - 17 degrees Celsius, and the following samples were received 
broken: 

HS264 - Pest/BNA - SE-CC-48 Sediment from Cement Creek above Animas River 
HS265 - FTCL - SE -M-34 Sediment from Mineral Creek above Animas River 
HS267 - Pest/BNA - BU-SE-1 Sediment from Bums Gulch above Animas River 
HS262 - Pest/BNA - SE-CG-12 Sediment from California Gulch above Animas River 
HS261 - Pest/BNA - UA-SE-10 Sediment from Upper Animas below Silver Wing Mine 
HS275 - FTCL - SW-A-72 Surface Water from Animas River below Mineral Cr. 
HS260 - FTCL - UA-SE-4 Sediment from Animas downstream of Burrows Gulch 
HS285 - FTCL - OP-SL-1 Residential soil sample north of Reese Street 

However, the lab had enough volume using the VOA portions to conduct full analysis 
for all the samples except HS265, which would need to be canceled. CLASS called 
Steve Callio, TPO, to inform him of the temperature discrepancy as well as the broken 
organic samples for the case. Steve indicated for the lab to note the temperatures in 
the case narrative and to analyze all samples for full analysis using the VOA fraction 
available for each sample received and agreed that HS265 should be canceled. 

CLASS called the lab and gave them the preceding directions. (CLASS, 1997) 

A total of 3 ground water; 8 surface water; 39 sediments; 39 solid source 
characterization; 2 opportunity soil samples and 9 QA/QC samples were collected as 
specified in the Upper Animas Watershed Sample and Analysis Plan (CDPHE, 1997). 
Additionally, a sample from the City of Silverton’s municipal drinking water supply was 
collected (composit of surface water from Boulder and Bear Creeks). 
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The 3 ground water samples will be analyzed for Total Metals, cyanide and organic 
compounds [Pesticides/Polychlorinated Biphenyls (PCBs); Base/Neutral/Acid 
Extractable Organics (BNAs); and Volatile Organics (VOA)J. 

Eight (8) aqueous samples (10 % of DMG surface water samples plus the four main 
gauging stations) will be analyzed for total metals, organic compounds, cyanide, and 
total organic carbon analyses. 

Eight (8) collocated sediment samples (10 % of DMG surface water samples plus the 
four main gauging stations) will be analyzed for total metals, organic compounds, 
cyanide. The remaining 31 sediment samples, collocated with DMG's aqueous 
samples, jyvill be analyzed for total metals. 

Thirty nine (39) mine dump source characterization samples will also be analyzed for 
total metals analyses. 

The City of Siloverton’s drinking water sample will be analyzed for organic compounds 
by a Lab certified to conduct such analyses. 

One (1 ) duplicate surface water sample; 1 triple volume (spike) surface water sample; 2 
field blanks; 1 trip blank (VOA); and 5 equipment rinsate blanks (2 for waste rock, 2 for 
sediments, and 1 for opportunity soil samples) were also collected for quality control 
samples. 

Table I lists the samples collected, the analyses requested, location, rationale, and field 
measurements. 

All surface water, and ground water samples were collected directly into the sample 
containers to minimize the potential for cross-contamination and to minimize the 
necessity for decontamination of the sample collection equipment. A stainless steel 
spoon was used for collecting the sediments and source characterization (mine waste 
rock) samples from a depth of 0 to 6 inches. Sampling equipment was decontaminated 
in accordance with the Upper Animas Watershed Sample and Analysis Plan (CDPHE, 
1997). 

Sample locations were photographed (APPENDIX A), and field observations are 
detailed in Table I. Figures 1 through 4 depict the sample locations. 
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2.1 Surface Water and Sediments Samples 

A total of 39 sediment samples were collected. The sediment samples, co-located with 
the surface water samples collected by DMG, plus the four main gauging stations 
locations will be analyzed for Total Metals. Eight (8) of those sediment samples (4 of 
which represent approximately 10% of the total sediment samples collected; plus the 4 
main gauging station locations) will also be analyzed for organic compounds and 
cyanide. 

Four (4) surface water samples (SW-UA-4, SW-CG-12, SW-BU-1, and SW-UA-10), 
representing 10% of the total surface water samples collected by DMG, plus the 4 main 
gauging stations (SW-A-68, SW-CC-48, SW-M-34 and SW-A-72), were collected to be 
analyzed for total metals, organic compounds, cyanide and total organic carbon. (DMG 
will analyze aqueous samples for total and dissolved Metals). 

One opportunity sediment sample (OP-SE-100) was collected in Burns Gulch below 
mine waste piles SO-34 and SO-35, to ba analyzed for total metals. Sediments at this 
location were coated with a white precipitate. 

Table I provides the surface water and sediment sample descriptions; Figure 2 
illustrates the sample site locations. 


2.2 Groundwater Samples 

Letters were mailed to Silverton area residents whose wells were tested in 1 996 as part 
of the Cement Creek Watershed Site Investigation, as the groundwater well samples 
collected did not represent water quality after having been treated by in-home filtration 
systems. One party responded that they were interested in having the Lenore Load, a 
mine adit from which their drinking water is obtained during the two weeks they reside 
in their travel trailer. As the party contacted the CDPHE after the sampling had 
occurred, CDPHE was unable to collect the sample. 

An advertisement announcing the free and voluntary groundwater well sampling (as 
well as residential soil sampling) opportunity offered by the CDPHE and EPA was 
published in the Silverton Standard newspaper for four consecutive weeks (August 7 
through August 28, 1997) prior to conducting the 1997 groundwater sampling activities. 
The Bureau of Land Management contacted the CDPHE requesting four monitoring 
wells drilled in July of 1997 be tested (one of which turned out to be dry). The City of 
Silverton requested that their drinking water source be tested for organics. 
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On September 15, 1997, three groundwater samples {GW-1, GW-3 and GW-4) were 
collected, GW-1 is located on along the Animas River, upstream of Cement Creek, 
downstream of the Sunnyside Gold Company’s Tailings piles, within the city of 
Silverton’s campground, on the north bank of the river, GW-2 was not sampled, as it 
was dry; it is located on the east bank of Cement Creek, within the limits of the City of 
Silverton’s Memorial Park, GW-3 is located on the north bank of the Animas River, 
immediately above tits confluence with Mineral Creek, located within the limits of the 
City of Silverton’s Sewage Treatment Plant. GW-4 was added as an opportunity 
groundwater well sample, as it was drilled in the midst of an old dump site east of 10th 
street and north of the railroad tracks, approximately east of the center of town. The 
City of Silverton acquires its drinking water from Boulder and Bear creeks. City 
personnel collected a composite drinking water sample (GW-5 albeit it surface water), 
which is being analyzed using methods and detection limits which meet certified 
drinking water requirements. 

Table I provides the well descriptions; Figure 4 illustrates the locations of the wells 
tested. 


2.3 Source Characterization Samples 

Thirty nine (39) samples were taken from source areas (mine waste rock piles) within 
the Upper Animas Watershed site for characterization purposes. Samples collected for 
total metals analysis were collected between August 11 and 14, 1997. Table I provides 
source area descriptions; Figure 3 illustrates sample site locations. 


2.4 Quality Control Samples 

An increased volume was taken of the water sample at SW-A-72 for laboratory quality . 
control (spike) purposes. Three times the normal volume of water was taken for BNA 
and Pesticide/PCB, and VOA analyses; double the normal volume was collected for 
total metals and cyanide analyses. 

Aqueous sample SW-500 was collected as a duplicate of SW-A-72. No duplicates 
were taken for sediments due to the inherent heterogeneities associated with those 
media. 
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One trip blank, SW-9QQ, was submitted for VOA analysis only, one per cooler 
(shipment) containing samples for volatile organic analysis. Two field blanks, SW-600 
and SW-800, were collected to assess field conditions at the time of sampling: 

SW-600 was submitted for total metals and cyanide analyses; SW-800 was submitted 
for Pesticide/PCB, BN A, VOA, and Total Organic Carbon analyses. 

Two equipment rinsate blanks, SW-IOO and SW-200, were collected from the stainless 
steel spoons used for collecting waste rock source samples following decontamination. 
Another two equipment rinsate blanks, SW-300 and SW-400, were collected from the 
stainless steel spoons used for collecting sediment samples following decontamination. 
One equipment rinsate blank, SW-700, was collected from the stainless steel spoon 
used for collecting residential soil samples following decontamination. 


3.0 DEVIATIONS FROM THE SAMPLE PLAN 

The Sample and Analysis Plan anticipated the analysis of three groundwater (GW-1 
through GW-3 monitoring) wells drilled by the U.S. Bureau of Reclamation in July, 

1997; however, GW-2 was not sampled, as it was dry. A fourth well, GW-4, was added 
as an opportunity sample analyze the groundwater in the vicinity of an old landfill/dump 
site. The City of Silverton requested that their drinking water be sampled and 
analyzed for organic compounds. A composite sample of Boulder Creek and Bear 
Creek surface drinking-water sources was collected by city personnel and sent to a lab 
certified for drinking water analyses. 

The SAP planned for the collection and analysis of 43 source samples; however, only 
39 were collected. Samples SO-5, So-23, So-35 and SO-42 were not sampled. 

The SAP anticipated the collection of 40 sediment samples; however 38 of the original 
samples were collected and one opportunity sample (op-SE-10-0) was added; CG-1 
and CG-5 were not collected. 

An additional field blank was added to the QA/QC samples to accommodate for the 
additional days required to sample the organic samples. 
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The following Table outlines deviations from the Sampling Plan: 


Sample Number. 

Deviation: 

From: 

To* 1 

GW-2 

not sampled 

1 mile upstream of American 
Tunnel on South Fork 

Cement Creek approximately 
1 mile downstream of 
confluence with Prospect 
Gulch. 

GW-4 

added 

not originally included; 
opportunity sample 

ground water well located 
along the Animas River, east 
of 10th strret, north of the 
railroad tracks. 

GW-5 

added 

not originally included; 
opportunity sample 

City of SOverton composite 
(surface water) drinking 
water source sample - 
analyzed for organic 
compounds by Lab certified 
for Drinking water Analyses. | 

SE-M-34 

FTCL component of sediment 
sample not analyzed 

sample container broke 
during shipment to the iab 
(HS265) 


OP-SE-100 

sediment sample added 

not originally included; 
opportunity sample 

Bums Gulch, between SO- 1 
34 and SO-36 waste rock I 
piles. S 

| SO-5 

source not sampled 


Geology similar to SO-4 | 

immediately north of and | 

contiguous with SO-5. 1 

jj SO-23 

source not sampled 


Geology similar to SO-25, 
across valley. 

jjsO-35 

source not sampled 

* 

Source completed buried 
beneath talus rock. 

S042 

source not sampled 


Site inaccessible; waste rode 
pile small. 

CG-SE-1 

sediments not sampled 


California Gulch DRY at this 1 
location. 

CG-SE-5 

sediments not sampled 


Tributary DRY at this 
location. 

OP-SL-1 

residential soil added 

opportunity sample 

Simon property; lots north of 
857 Reese. 

OP-SL-2 

residential soil added 

opportunity sample 

Simon property; E. 10th and 
Bluff, east of Railroad depot 
north of railroad tracks. 

SW-800 

QA/QC sample added 

field blank 

added for second day of 
sampling. 

SW-900 

QA/QC sample added 

VOA Blank 

not originally induded 
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TABLE I; SAMPLING ACTIVITIES SUMMARY 
Upper Animas Watershed 
Page4of It 


1800149 



' ■ i -_f 



Location 

Rationale 

Oat* ATIma 
Senile Taken 

Asa lysis 

MeMetata 

C=Cyankte 

TOC = Tutsi Orparuc 

Catben 

B=BNA 

P=PC8/Pesf 

V*VOA 

Oryantt 

CLP 

Senile 

Msntwr 

toeryanto 

CLP 

luyh 

Nuttier 

EC 

(m») 

Temp 

(*C1 

P« 

-/ J 

Constant* 

Mine wait* pil« acres* (cast) Animas Rivet tram 
ToKeeMine. 

tiearee GtiaractHtiatien 

06/13167, ISM 

M 

N/A 

M HOW 56 

■ 

- 

■ 

i 

Stiver Wing Mins waste pile 


08/13/97, 1300 

M 

M/A 

MHOW87 



_ 


Tom Moore Mine wests pile. 


08)13/87. 1346 

M 

NIA 

MHOW83 


. 

_ 

l 

Middle Mm* waste p>ie in Bum* Quick, 


06/13)87. 1500 

M 

ht/A 

MHDWSS 


% 

_ 


Upper Mmo waste pile in Gums Gulch. 

NOT SAMPLED 

' 

NOTMMPLED 

NA 

N)A 

N/A 

■ 

■ 

m 


Lower mine west* pile in Bum* Gulch. 


08)13)87. 1600 

M 

N/A 

MHOW91 

. 

. 

* 

e 

Mir* wMte pil» in Niagara Gulch. 


06/13/97. 1400 

M 

N)A 

MH0W82 

. 

* 

. 


Mine waste pile in tower Eureka Gulch. 


03/13/97. 1430 

M 

Hi A 

MHDW93 

. 

. 

* 


Treasure Mountain Mine watte pit*. Picayune 
Guteh. 


06/14/87,0900 

M 

m 

MHDW94 

■ 

* 

■ 


Mine wane pie west at Treasure Mountain 
Mine Picayune Gulch. 


OS/1 4/87, 0930 

M 

.. _ 

M/A 

MHDW85 


■ 



Mine waste pile west of Toftse Mine, south ot 
Picayune Gulch. 


00/14/97, 1100 

M 

N/A 

MHOW96 

■ 

■ 

■ 


Mins waste pile in Cinnamon Creek. 

NOT 9AMPLEO 


NOT SAMPLED 

N/A 

N/A 

N/A 

■ 

■ 



Mine West® pile northwest of cable dam. North 
Fotkofthe Animas. 


06/12/87, 1500 

M 

MfA 

MHDW87 

■ 

■ 

■ 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animas Watershed 
Pagcntll 


B 

Leeattoa 


OateS Tima 

Sampte Taken 

Analysis 

M=Metets 

DCyanidt 

TOC = Total Onjiruc 

Carbon 

B=BNA 

P=PCB/Pest 

V=VOA 

Orpaafs 
CLP 
Sen? >• 
Nuatetr 

in organic 
CLP 
Senate 
hunter 

I 

1 

*> 

Ce time tea 

mam 

Bunuwa Gulch Min* waste pile. Mow fault 


08/12/87, 1300 

M 

WA 

MHDW7S 

_ 

- 

m 


80-18 

London Mina waste pile, Buiraws Gulch. 


08/12/87. 1200 

M 

N/A 

MHDW 74 

. 

. 

ij 


CS 

Mine waste pda across Burrows Gulch from 
London Mina (DM4). 


0*12/97, 1230 

M 

N/A 

MHOW75 

■ 


■ 



Mine waste pit* north Of Pftme Mine, BufTOWK 
Gutctl 


08/12/97, 1215 

M 

N/A 

MHOW76 

- 

- 

- 


SO-21 

Mina waste pile abovo trans-basin dlvwsiori, 
Burrows Gulch 


0*12/97, 1115 

M 

N/A 

MH0W77 

- 

* 

■ 


SO- 22 

Mine waste pile north *kf* of Buffuwe Gulch, 
above BG1. 


08/12/97. 1130 

M 

N/A 

MHDW 78 

- 

- 

■ 


inss 

Mine waste pile east of cate* tram. North Font of 
the Animas. NOT SAMPLED 


KOT OAMFLCO 

NA 

N/A 

N/A 

- 

* 

■ 


SO-24 

Mina waste pile noth of cable tram. North Fort 
of the Animat. 


0*12/97, 1600 

M 

N/A 

MHDW 30 


- 

■ 



Mine waste pile west of cable train, North Fork 
of the Animas. 


08/12/97, 1530 

M 

N/A 

MHDW 81 


- 

■ 



Mine watte pite southwest of cable tram. North 
For* of the Animas. 


08/12/97, 15*5 

M 

N/A 

MHDW 82 

- 

• 

r 


sai? 

Mine Waste pile southeast at cable tram, North 
Fork of the Animss. 


0*1 2/97, 1500 

M 

N/A 

MH0W33 

* 

H 

■ 



mmmmmmmm 


0*14/97, 1030 

M 

N/A 

MHOW79 

_ 


„ 


SO- 29 

PMiwpppniPiPVHi 


08/13/97, 1130 

M 

N/A 

MNDW84 

. 




SO-30 

Taltec Mine waste pile, south of Picayune Gulch, 


08/13/97. 1230 

M 

N/A 


\wm 

\wm 

* 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Arrtrruw Watershed 
Page/of /Z 


8Mt*te 

UMMM 

Ratlerieie 

Osre k Time 
ftanvte Taken 

Analysis 

M=Melal> 

C*Cyamde 

TOC = Total Orpanic 

Carton 

8=BNA 

P=PC8/Peet 

V=VOA 

Orpeete 

CLP 

Sample 

Hamper 

tneigufe 

CLP 

Semple 

NerAer 

EC 

("tsi 

1 

P" 

Coomsats 

SO-1 

Upper Mountain Queen waste pile. 

aeM Scene 
CtmwrtsrtMttoa. 

oanii#7, iooo 

M 

N/A 

MH OK 48 

M 

■ 

■ 


SO-J 

Lower Mountain Queen west* pile. 

— 

08111197, 1020 

M 

N/A 

MHOK49 

- 

- 

- 


sew 

Mine vviMrt* pile b #iaw 032, California Gulch. 

06/11/87, tt00 

M 

N/A 

MHDK50 

- 

- 

* 


mm 

Unknown Mine waste pie (OM1 3) . California G, 


08/12(97, 1000 

M 

N/A 

MHDK54 

m 

- 

* 


SO-5 

Unknown Mine waste pile (0M14) . California G. 

MOT&NWLSO 

NOTMMPUUI 

HA 

WA 

NA 

■ 

m 

■ 


sen 

Unknown mine watt* pile (DM17) , California G. 


2197 . 1100 

M 

N/A 

MHOKSS 

- 

- 



SO-7 

Unknown mine waste pile (DM1 51 . California G. 

08/11/97, 1130 

M 

N/A 

MHDK96 

. 

. 

m 


SO-6 

Unknown mine waste pile (OMttfj , Californio G. 


08/11/97, 1145 

M 

N/A 

MHDW84 

- 

. 

m 


so.# 

Unknown mine waste pile (DM18) . California G. 


08/11/97, 1200 

M 

N/A 

MH0W85 

• 




SO-10 

Safltey Tunnal mine waste pile 


08/11/97, 1245 

M 

N/A 

MHDW88 





SO-11 

Mine waste pile betow Ganiev . below CM. 


08/t 1/97. ISIS 

M 

N/A 

MHOW 67 





SO-1 2 

Mine waste pit* above CciumtuA Mine. 

08(13(97,0900 

M 

N/A 

MHDWU 

_ 


_ 


HI 

CofambuB Mine waste pile. 


08/14(97, 1330 

M 

N/A 

MHOW 69 

„ 


_ 


SO-1 4 

save* Queen Mine waste pile, Placer Gulch. 


08(14/97, 0900 

M 

NIA 

MHOW TO 

. 

, 

, 


SO-1S 

Lucky -lack Mine waste pile. 


08/14/97, 1000 

M 

N/A 




. 


so-ie 

Unknown mine waste pile north of Denver Lake 


08/14/97. 0930 

M 

N/A 


cz 

- 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animat Watershed 

Paga/ofy?, 



UMt« 

Rationale 

(Med Tims 
Sample Tekea 

UM 

Sediment samp4fl teken from ft* Anim» River 
a bo mb draining mine DM1, 

To determine background 
sediment quality of the 
Animae River. 

OttOW, 1500 

UA-2 

Sediment sample Mm from the Animas River 
above ttvo lucky Jack Mins. 

To detetmine background 
sediment quality lot the 
Animas Rivet. 

OftOW, 1424 

UM 

.Sediment sample Man torn the Animas Rivet 
downstream of draining mines DM1 and DM3. 

jflMMgaa 

09454/97, 1255 

UA-4 

Sediment sample taken from the Animas Rivet 
downstream ot Burrow* Gulch. 

Ml 

OSKW/97, 1320 
OStl 6/07, 1515 

UM 

Segment ft-ampJo taken from the Animas River 
downstream ot draining mins DM9, 

laMSi 

09/04/97, 1220 

UA-8 

Sediment sample taken from the Animas Rivet 
above the confluence wilh Caldotnie Gulch. 

To assess the potential 
contribution of substances 
fmm the mineralised 
canyon below site UA6. 

09/04/97, 1200 

UA-7 

|§22333SI[ 

EBi 

08/04/97,1100 

UM 

Sediment sample taken from the Animas Rivet 
upstream of Bums Gulch. 

To aww> potential 
contrifautickn erf tubstanoee 
from Onnamon Creek, 
Grow** Creek and 
Picayune Gulch. 

0WO4/S7, 1028 


1800149 


Aesfyele 

M=Mst»ls 

OCyenide 

TOC = Total Organic 

Carbon 

B=8NA 

P=PC0/Rest 

VsVOA 

Q resale 

CUT 

aatreu* 

Kertwer 



E9 

pH 

CememB 

M 

N/A 

MHDX00 

NA 

NA 

NA 


M 

N/A 

MHOXOI 

NA 

NA 

NA 


M 

N/A 

MHDX02 

fJA 

NA 

NA . 


M,C 

Toc.e, p, v 

N/A 

HSlhO 

MHDX03 

NA 

NA 

MA 


M 

N/A 

MHOXG4 

HA 

NA 

NA 


M 

N/A 

MHDX05 

NA 

NA 

NA 


M 

N/A 

MHDX06 

NA 

NA 

NA 


M 

WA 

MMDX07 

NA 

NA 

1 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animae Watershed 
Pagejof 


Swift* 

Loerton 

Rsttoeaie 

Date i Tint* 
Parrel* T*V«r. 

Anstytis 

M» Metals 
C=Cy*nid* 

TOC = ToteS OtBanie 

Carton 

8=0NA 

P=PCa/Past 

Vs VO A 

Offaale 

CLP 

Senate 

Nwnber 

| 

1 

Teov 

rci 


Ceimwrtt 

UA# 

Sediment sample horn tl*» Anime* fttue/ 
downstream of Burnt Gulch. 

To mhm potenti*! 
oonWBuhor. of substances 
Icom Bum* Gulch, 

omm7, tots 

M 

Nf A 

MHDX00 

NA 

NA 

NA 


UA-10 

Sediment sample from the Animas Rfver 
downstream at the Stiver Wing Mine. 

To ****** pOtMTUI 
contnOution of substances 
hem the Silver Wmo Mine. 

oawsnr, csss 
09/16(97, 1300 

M, C, 

TOC. B, P t V 

HS261 

MHOX06 

- NA 

NA 

NA 


UA-11 

Sediment sample from the Animas River 
upstream of Niagara Gulch. 

to determine potential 
conU ttAitjoe of substances 
from natural sources and 
the Tom Moore Mine. 

09/04/97, 1025 

M 

NfA 

MHOXIO 

NA 

NA 

NA 


UA-12 

SiMjiment sample from the Animas River 
upstream of Eureka Gulch 

baa 

08/C4/&7.1340 

M 

NA 

MH0X 11 

NA 

NA 

NA 


MC-1 

Sediment sample from Horseshoe Creek above 
the confluence with the Animas River. 

To determine sediment 
quality in Honealtoe Cteek 
above die confhience with 
Die Animas Rhre*. 

0004^7, 1340 

M 

NfA 

MHDX 12 

NA 

NA 

NA 


•0-1 

Sediment sample from Burrows Gulch above the 
draining mines. 

To determine background 
sediment guafft? in 
Burrows Gulch. 

08/04/97, 1621 

M 

NfA 

MHOX13 

NA 

NA 

NA 


BO-2 

Sediment aampte from Qurrowm Gulch below 
breached trans^psein diversion. 


08/04/97, 1345 

M 

NfA 

MHOX14 

NA 

NA 

NA 


- BO-3 

Sediment sample from Bunows Gulch below 
London Mine. 

To assess potential 
contributor* of substances 
from the London* Prairis, 
and unnamed Mines. 

08/04/87.1500 

M 

NfA 

MNDX 15 

NA 

NA 

NA 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animas WatersftaJ 
PageJofA 


tangle 

LSMUm 

KMoaele 

Oaf* a Time 
bangle Taken 

Analysts 

M=Metats 

C«Cyanide 

TOC » Total Organic 

Carbon 

8* SNA 

P=PC8/Pest 

V=VGA 

Osgeafs 
CLP 
SenrAa 
Hu Hirer 

ktors*l)e 

CLP 

Sanpka 

Mnnfcer 


Temp 

(*q 


Cernnent* 

9U 

Sediment damp** from Burows Gulch below 
intermittent tributary. 


*04197, 1415 

M 

NA 

MHDX 18 

NA j 

NA 

NA 


BG-S 

Sedimofrt sampte from Burrow* Gulch above <t* 
conHuence with the Animas River 

To asse*s pcterM 
contribution of substance* 
from a large fatft, and in 
stream waste pile, plus the 
contribution from Burrow* 
Gulch to the Animas. 

09/04/87, 1325 

M 

HtA 

MHDX 17 

NA 

NA 

NA 


CG-1 

Sediment sample from California Gulch above 
Vie Mountain Gown Mine. 

NOT SAMPlEO -DRY 

To determine background 
sediment quality in 
California Gulch 

NOT SAMPLED* 
OUT 

NA 

NA 

NA 

NA 

NA 

NA 


CG-2 

Sediment sampte from California Gulch 
dOMmstraam of the Mountain Queen Mine. 

To asses* potential 
contribution of substance* 
from the MountBin Queen 
draining mine and waste 
pde. 

09KM91 , 1800 

M 

HtA 

MHDX te 

i 

NA 

NA 

NA 


C&3 

Sediment sample from California Gulch above 
beginning of white precipitate on stream bed. 

To asses* potentiaf 
contribution of substance* 
from a group of ama* 
waste piles and to serve 
a* ^background* fro a large 
group of mines. 

08/04/97, 1545 

M 

N/A 

MHDX 20 

NA 

NA 

NA 


CG4 

Sediment sample trem California Gulch 
downatroaro of large group of draining mine* 
and watte pfiee. 

To assess poterdW 
contribution of substances 
from e serves of dro'ming 
mines end associated 
waste rock pitas. 

08(04/97. 1500 

M 

NIA 

MHDX 21 

NA 

NA 

NA 


co-s 

Sediment sample from Perennial tributary to 
California Gyfoh downstream of draining mine 
DM1 7 and waste pile. ROT SAlAPtED - DRY 

To assasa potentiaf 
contribution of tubatances 
from trie mine drainage 
end waste rock. 

KOT SAMPLED - 
0«f 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animat Watershed 
Page^f/a 


84>n*te 

bosatlaa 

ftatteeafe 

Date l Tim. 

Sample Takes 

Analyst* 

M=M«ahi 
OCyarude 
TOC - Total Organ* 
Carbon 

&=BHA 

p=pca/p«*» 

V=VOA 

Orpaale 

CU> 

temple 

Nan*er 

^3 

EC 

<m*l 

Temp 

l*c» 


Cemmata 

CGS 

Sediment (ample (ram California Guloh 
downstream a) tributary CO-5. 

To determine sediment 
■quality in California Gulch 
below th* ccrstiuerwe with 
tributary effected by ( 

draining min* and watte 
pile. 

0804*7, 1500 

i M 

H/A 

MMOX23 

HA 

NA 

NA 


CG-7 

Sediment (ample from California Gulch 
upatraam of confluence with Placer Gulch. 

Te determine sediment 
quality In California Gulch 
above its confluence with 
Placet Gulch 

09*04/87,1430 

M 

M/A 

MHDX 24 

MA 

NA 

MA 


CG-0 

S#4im®ni sample from California Gold* b «tow 
It ft cwrf luence wtth Pta cor Gulch. 

To defemtirt* sediment 
quality of CaSfomia Gidch 
below its confluence with 
Ptacer Gulch. 

0*04/97,1400 

M 

• 

N/A 

MHOX25 

NA 

NA 

NA 


CG-S 

Sediment sample from California Gulch batow 
Baglay Tunnol mine drainage. 

To assess potential 
contribution of eubstsncee 
form the Bagley Tunnel 
mine drainage and waste 
pile te California Gulch. 

08104*7, 1400 

M 

NfA 

MHDX 26 

NA 

MA 

NA 


■ 

Sediment sample from California Gulch below 
Begley MiM tailings. 

To assets potential 
cron th button* of 
substance* from the 
Bagley Mill tatting*. 

08/04/87, 1330 

M 

N/A 

MHDX 27 

NX 

NA 

NA 


CG-11 

Sediment sample (mm California Gulch below 
group of mine waste rock piles. 

To assess potential 
oontlibutiona of 
autwtaneae from a group 
of mine wasta rock pifaa 
during high flow period. 

08*4*7, t300 

M 

HA 

MHDX 28 

NA 

NA 

NA 
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TABLE I; SAMPLING ACTIVITIES SUMMARY 
Upper Animas Watershed 

Page$ofi2- 



Smvia 

Looatk* 

KattoMl* 

Data* Tima 
Sample Taken 

Analysts 

C=Cyank*e 

TOC = Total Organic 

Carbon 

8= BN A 

P=PCaiP«st 

V=V0A 


Inorganic 

O.P 

Sanpda 

Number 

EC 

(m»l 

Tan* 

CO 

P« 

Cammni 

co-ia 

Sediment Mmda fram California Gulch above 
confluence with Animus River, 

To datermino sediment 
quaMy ot Califoma Gulch 
abovt its conhuaetc# with 
Animas Rivet and » 
kwm potential 
contributions of 
futwanoaa from the 
Columbus nun* drainage 
and waste rack pita 

0*04/97. 1230 
09/1*87. 1446 

M.C 

TOC.B.P.V 

HS262 

MNDX2S 

NA 

NA 

NA 


PL-1 

Sediment *amp(# from Placer Gulch above 
confluence with California Gulch, 

To determine sediment 
quality df Placer Gulch 
above its confluence with 
California Gulch. 

08*34/97, 1430 

M 

N/A 

MHDX30 

NA 

NA 

NA 


CN-1 


To d stamina sediment ^ 
quetrty of Gems* Creak 
aberva its confluence with 
Ohio Gulch. 

08/04/97, 1300 

M 

N/A 

MHDX31 

NA 

NA 

NA 


SG-1 

Sediment sample frtmr Grouso Gulch above to 
confluence with th# Anima* River. 

To determine sediment 
quality of Grouse Gulch 
above it* confluence with 
the Animas River. 

0W04/97, 1230 

M 

HI A 

— 

MHDX32 

NA 

NA 

NA 


PY-1 

Sediment sample from Picayvns Gtiteh above rte 
eonfluervoe wdh the Animas Rivei. 

To datwmifva sediment 
quality of Picayune Gulch 
above it* confluence with 
AnimaeRfvef. 

0*04/87.1128 

M 

N/A 

MHOX33 

NA 

NA 

NA 


BO-1 

Sediment sample from Burns Gulch above me 
confluence with the Animas River, 

To determine sediment 
quality of Bum* Gi/letr 
above its confluence with, 
the Amman River. 

_ ____ __ «_ 

0*04/97, 1058 
08/1*97, 1415 

M,C 

Toc.e.p.v 

MS287 

MHOX34 

NA 

NA 

NA 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animas Watershed 
Papeiof 12 - 


aampi* 

Lo cadet 

Rabeaile 

Bate* Time 
bantgl* Takes 

NG-1 

Sediment sample from Niagara Guicti abov« the 
confluence with the Animas River. 

To determine sedmtnt 
quaky at Niagara Gukh 
above its confluence with 
the Animas River, 

Qft«WB7. 1039 

sejvsa 

Sftdimomrt sample from the Animas RMn above 
the oonfloorpD© with Cement Creek 

To detwmine sediment 
quality (metals, organics 
and cyanide) of the gSOS 
paging stations. 

08/04/97,0930 
0015/97, 1350 

secc-aa 

Sediment aampte from Cement Croak above Its 
confluence with the Animat River, 

To determine sediment 
quality (metals, organics 
and cyanide ) ef the USES 
gaging stations 

09104/97. 1135 
CW15/97, 1415 

S6-M-34 

Sediment sample from Mineral Creek above the 
(XKiftuence with the Animas River. 

To determine sediment 
quality (metals, organic, 
and cyanide) of the USGS 
gaging stations 

Organics Mot Arulyisd • 
Jar* broken during 
shigneot 

09/04/97, 1110 
09/1 S*7, 1330 

SEA-72 

Sediment simple Irani Animat Riv*r below the 
confluence of Mineral Cneek. 

To determine sediment 
quatdy (metale, organic, 
and cyanide) of the USGS 
gaging stations. 

OMM«7, 1030 
06115107, 1300 

OESEIOO 

Opportunity sample from Burnt Quldi below 
mine watte rock pile* SQ44 and $045. 

To asses* composition of 
white coating on 
aadfments below these 
waste rock piles. 

0811 3f67, 1330 


1800149 


Milytu 

M=M stats 

OCyanide 

TOC 3 Total Organic 

Carbon 

B=BNA 

PePC&Pest 

V=VOA 

Orgsole 

CU* 

Stugfe 

Hastes 

liengtnie 

CLP 

Ssrrqik 

Hunter 


1 


M 

NA 

MHOX3S 

NA 

NA 

NA 

M.C 

TOC.B.P.V 

HS263 

MHOX30 

NA 

NA 

NA 

M.C 

TOC.B.P.V 

HS204 

MHOX37 

NA 

NA 

NA 

M.C 

TOC,6,P,V 

HS2S5 
Rot 
anal y»- 

♦4- jars 
broUe 

MHDX38 

na 

NA 

NA 

M, C 

TOC.B.P.V 

MS286 

MHDX 39 

NA 

NA 

NA 

M 

NA 

MHDW68 

NA 

NA 

NA 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Antma* Watershed 
PweTof/2 


SUflpM 

LoeaOoe 

RabOMl* 

Data * Time 
Seofyla Takaa 

Aaifycls 

M=Metete 

CaCyanid* 

TOC = Total Organic 

Carbon 

B*BNA 

P*PCB(P**t 

V*VOA 

Orgccfc 

CLP 

SairqUa 

Renter 

lao/genlo 

CLP 

Semple 

Rtmteer 


n 

PH 

Comments 

■ 

Surface wm ter samp Mi from the Animas River 
downstream of Burrow* Gulch. 

To determine potential 
contribution of organic 

wbsUivce* (com Qunuw% 

Gulch and Horseshoe 
Creek 

<W1««7, ISIS 

M.C.TQC.8.P.V 

HS2M 

MHDX4Q 

NM 

NM 

NM 


■ 

Surface water cample (ram CaMgmia Gulch 
above it* confluence vrfte the Animaa River. 

To access potential 
contribution at organic 
cubctanee* (ram Calforroa 
Guloh. 

09/15*7, 1446 

M.C.TOC.ap.V 

HS259 

MHOX41 

NM 

NM 

NM 


sw-eu-i 

Surface wa iter sample from Bums Gulch above 
the confluence with the Animas River. 

To ecw»c potential 
contribution of organic 
sutotenoM (ram Burra 
Gulch, 

06/KV97, 1415 

M.C.TOC.aP.V 

HS270 

MHDX42 

NM 

NM 

NM 


■ 

Surface water sjuriple from the Animas River 
downstream of the Silver Wing Mine. 

To accept potential 
contributem at organic 
substances from tee Silvor 
Wing mine. 

CWIW, 1300 

M.C, TOC.B.P.V 

HS271 

MHDX43 

HM 

NM 

NM 



Surface water sample from the Animas River 
above the confluence with Cement Greek. 

To determine surface 
water qualify (ram tee 
USGS gaging itebana 

omm?' 0830 
09/15187, 1350 

M.C 

TOC.B.P.V 

HS272 

MHOX44 

NM 

NM 

NM 


SWCC48 


To detetmine aurtaca 
water qualify tram tea 
USOS gaging station*. 

Q9r04*7, 1135 
09/15/97, 1415 

M,C 

TOQB.P.V 

HS273 

MHDX45 

NM 

NM 

NM 


SW-M44 

Ba 

To determine surface 
water qualify (torn tee 
USGS gaging canon* 

08(04(87, 1110 
08(15/97. 1330 

M,C 

TOC.B.P.V 

HS274 

MNDX48 

AIM 

B 

B 


SW-A-72 

— 

To determine surface 
water qualify tram die 
USGS gaging Station* 

0W04787, 11330 
08(15(87. 1300 

M.C 

TOC.B.P.V 

HS27S 

MHDX47 

fl 

■ 

g 
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TABLE I: SAMPLING ACTIVITIES SUMMARY 
Upper Animas Watershed 
Pagefof iZ 


Sample 


NH|' 

9 

Analysis 

MsMaipIs 

CnCyanktf 

TOC e Total Organic 

C#rt»r\ 

e^ariA 

Organ k) 
CLP 

SaiMf 

Number 

tnorfanle 

CLP 

Stmprt 

M«nb»r 

■ 

Twv 

pc> 

PH 

Conrmets 



1^1 

■■ 

PaPCa/P«t 

V=VOfl 








©wy ndfrtrt»f tarryjle obtained ivam monitoring 
Yrttll drilled in me SiMwton Tovyn C pntpgrm#*! 


09rt8rST,08^8 

M.f.TOC.B.P.V 

H3277 

MHDX48 

1275 

11 2 

B 

PVC pipe with 2 inch timer diameter 
Totat Depth: 18.8 tt 

Top at Casing (TOC', 22 ft above ground surf 
Depth to Water 7,03 ft Item TOC ; 

of 4.85 ft below ground surf* 

n 

Groundwater eanple MOT SAMPUO . OltT 
from we# drilled in Town af Silvwtpn'* Memorial 
Parti. 

mu 

SB 

NOT SAMAUW 

NA 

m 


r)A 

H 

PVG pi p* with 2 inch tpner diemete* 

ratal peplh: 17.0 ft 

Top of Casing (TQp) Not determined 

Depihto Watar Greatw than 17.6 ft 

NOTSj; bottom of well it 0 ft bf low cretk e*#v 

HI 

Groyndwafeer Murqple obtained from mqnitnfing 
wall drilled north of thf SiNtrtpn S*w*fle 
OeaVrxant plant ■ 

To determine groundwater 
duality (tom the Mineral 
Greek Groundwater plume. 

99715 / 97 . itas 

' 1 • 

M.C.TOC.aPV 

HS279 

MHDX 51 

1 

■ 


PVC pipe With 2 Inch inner ammeter 
Total Depth : 18.7 ft 

Top of Casing (TOC). 3 0 ft above ground surf 
Oepdi to Water: 10.2ft fiwnTCC; 

or 8,3 ft belowground surface 

QW*4 

7 J ’ " T ■ — - J lir l ^ 

Groundwater Mmple obtained from monitoring 
W«n drilled In Old larxtf iltfdymp location 
(app/oximattriy 1<fch St. north of raimatf tracks). 

mm 

1 i 

(ta«6«7, 1022 

M.C,TOC,8,P,V 

M32aa 

MHDXG2 


10.1 

4.Sfi 

PVC pipe with 2 inch Inner diameter 
Total Depth: 18.8 ft 

Top of Carting (TOC): 3.? ft above ground surf 
Depth to Water 12.83 ft. (row TOC ; 

or 10.15(1 betow ground surfs 

' GW-S 

Opportunity drinking water sample obtained hem 
the City of 3iheitoit's muted dnnWnfl water 
Supply a composite from Boulder and Bear 
Creeks (surface water]. 

, r — r- 

To deteiroine me <*? me 
component of driftfeinp 
vyatef quality of Silverijpn's 
my nicipal drinking water 
eupply. 

oansw?, 

ESSSSs 

H 

■ 

■ 

1 

H 

H 


ESH 

Oppratunity soil samps* 

B8H 

09719/97, 1715 

1 J 

KS255 

J 

a 

01 

NM 

1 • ' ' c 

Sample cplhxjted from Simon property, wst o 

Reese St 

£ 

Opportunity soil sample. 



iBH 

■ 

! 


■Ml 

Q| 

NM 

Stemple opllaoted from Simon pwperly. east ol 
airff went or me rsilroed tracks 

..i m. ..in « i i; m i) iip 

1 *" ' . T T 
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TABLE I: SAMPLING ACTWITIE: 
Upper Animat Water*! 
Pagefipflt- 


1 

tssatlon 

Itattoeele 

SVWI0Q 

Equipment rinsate blank for watts pile sampling. 

Quality control sample to 
determine field 
rieeontiminatoft 
procedures. 

i — 

equipment rinftate blink for wwta ptfa sampling. 

SW-300 

Equipment rinsete blank for eediroerit sampling 

SW-400 

Equipment rift tats blank tor sediment sampling. 

SW-SOO 

Duplicate of SW-A-72 

Quality control cample id 
assess accuracy and 
precision. 


ReW Marik fof Day 1 sampling. 

Quality control sample to 
assess potential tleid 
conftammetoon 

m 

Equipment rinsete Meek for soil sampling. 

Quality control cample to 
determine f ieid 

decontamination 

procedure® 

sw-soo 

Field Blank for Day 2 «amp*r>fl. 

Quality control sample to 
assess ootential field 
contamination 

SW-800 

Trip blank for volatile organ ice sampling. 

Quality control sample to 
assess sampling 
ItandHngfsIiipputg 

procedures 


1800149 


S SUMMARY 
Ded 


Oats A Tliw 
temple Take* 

Assists 

M-=MetaIs 

C=CyeniiJe 

TOC =* Total Otganlc 

Cetbon 

B=BNA 

P=PC8/Pe*t 

VuVOA 

Organ le 
CtP 
Oempls 
Member 

taefgaale 

CIA 

iane*a 

Number 

60 

Ten? 

(*C» 

1 

Cenancrtls 

04113/07. 0900 

M 

N/A 

MHDX52 

1 

■ 

1 


03/14/87. 0900 

M 

N/A 

MHDX53 

• 

- 

m 


08/04/07,1300 . 

M, C 

N/A 

MHDXS4 


- . 

■ 


09/04/97, 1627 
.09/16/97. 1300 

M, C 

TOC.B.P.V 

HS281 

MHOX55 


■ 

■ 


D9W4/97. 1030 
09/15/07. 1300 

M.C 

TOC.B.P.V 

HS262 

MH0X53 


■ 

■ 


08/04/97, 1000 

M.C 

N/A 

MHDX 57 


- 

■ 


aartfi/97, 1645 

M,CJOC ( B,P,V 

HS284 

MHDX5S 


■ 

■ 


08/10/97, 1340 

M,C.TOC,B,P,V 

HS238 

MHDX S3 


■ 

■ 


08/10/97. 1410 

V 

HS280 

N/A 

l 

■ 

1 
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